CITATION 3 

® a * a 4» w? if ( J p) © » » H £ n 
© <k m # «F&« (a) ^2-35085 

©Int. CI. 5 fttSUW Jr^Sa#^- ©£S§ TO 2 ^(1990) 2 ^ 5 B 

C 12 N 15/30 ZNA 

A 61 K 39/012 AFH 8829- 4 C 

C 07 K 3/20 3K 

_ ggit^ 3tm& m-£mcp& 29 (±szn) 

©ft m ^1-8424 
@t±S H ¥ 1 (1989) 1^178 
<I5fc*«j£$S @1988^ 1 /!15B®#B(U S)®145,802 

-^.^r^* ^ > K, "7— T^oi^jr— 39 

<{ — ^'u h »J>^7 — V jr — 126 

— + W 

®ft a A #ii rase ie^ n3« 



W - to # 

I. 3£ H JI © £ fa 3^ y'>'-)Ai7;f >-ilT 

/ V 7 • -r * 7 

1. ^o-yS0 9x S0 2 4, SOlXtt 
SO 1 ^&ttS8^6aR**l47-f ^ 'J7 

K£M©£»Xtt--aK:lSRttK:ffi3-r*2 
9 \s * * K£W*fi*LTH 
D N A 

3. D N A £ ?IJ s 1£ 2 DNA^^.L'tf KS£ 

n^x o raisers . jtifficftansnTSk 

*DNA»?^tl;4BSfll|a«<DBI»i 

& D N A 

4. D N A £ ?t *< C he Y ^ £ K & 'J ^ * 
3 52 ® © 35 2 D N A £ Jfl » 



5. BS^o-ySO^ S02 K SOIX 
«S O l^fctt*W^&iMlR3*L47'<j' 'J 
7 ^ * 7 <DftfflE0I©lfeflEErtt**jK* 4 

D N A fl^ . 

6. D N A £ M &m 2 D N A * $ V * * K £ £l] 
DNA#qM<£tt&»3RJl5KB©H»*tt 

7. D N A fi M C he Y * X * ■ & CM * * 

6 8S«<Z)&2 D N A £M. 

8. 7^')7r*70BS*81S[^SO7- 
CheY<fc»3ft*M#JJl6SB«©DNA$)^. 

9. ?I±fiIffeCtaii^ DNA£?l]ri< 
^l5llDNA©^eiIXti-^^%?ir'SC«i: 
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10. Bg^D-yS09^ S02 4. S07X 
it S O 1 ^> h tl Z n $> iM \R £ ti B M 

*a4l/t^ftfflSiL#7^ 'j 7 ? * 

11. BfflftJ8JH*<S 0 7 £ftc**l*i& *iR 1 0 

12. 3?tt< ifeHTo? i;BE?l 

10 

Leu-Ala-Pro-Thr-Phe-Ser-Pro-Ala-Leu-Arg-Ser- Ser- 

20 

Ser-Ser-Ser-Ser-Ser-Ser-Ser-Ser-Lys-Met-Ala-Asp- 

30 

Leu-Phe-Ser-Cly-Leu-Val-Gly-Gly-Val-Val-Gly-Ala- 
40 

Va 1 - Ala-Ala-Ala-Asp- Leu-Pro -A 1 a - G 1 u - G I y- G 1 u- Arg- 



140 

GI y-Lys-Gln-Gly- A 1 a - G 1 u - Cy s - Leu - Leu- Arg-Ser-Ser- 

150 

Lys-Leu-Ala-Leu-Glu-AIa-Leu-Leu-Glu-Gly-Ala-Arg- 
160 

Val-Ala-Ala-Thr-Agr-Cly-Leu-Leu-Leu-Val-Glu-Ser- 

170 180 
Ser-Lys-Asp-Thr-Val-Leu-Arg-Ser-Ile-Pro-His-Thr- 

190 

Gln-Glu-Lys-Leu-Ala-GIn-Ala-Tyr-Ser-Ser-Phe-Leu- 

200 

Arg-Gly-Tyr-Gln-Gly-Ala-Ala-Ala-Gly-Arg-Ser-Leu- 

210 

Gly-Tyr-Gly-Ala-Pro-Ala-Ala-Ala-Tyr-Gly-Gln-Gln- 



?f 158^2-35085 (2) 

50 60 
Ala -Pro -A rg- Pro- A 1 a- Pro-G ly-Thr- A 1 a - Trp- Th r- Cys 

70 

Cys-Cys-Ser-Lys-Leu-GIn-Glu-Gly-Ala-Arg-Glu-Leu 

80 

Glu-Gly-Phe-Val - GU-Gln-Leu-Ser-Phe- Val -Ala-CIy 

90 

Lys-Leu-Ala-Cys-Cys-Leu-Arg-Val-Gly-Ala-Glu-Gln 
100 

Leu-AIa-Arg-Cys-Ala-Ala-Glu-Gly-Arg-Leu-Pro-Ser 

110 120 
Ser-Ser-Ser-Ser-Ser-Ser-Cys-Cys- Ala- Leu-Leu -Gin 

130 

Leu-Glu-Lys-Gln-Asp-Leu-Glu-Gln-Ser-Leu-Glu-AIa 



220 

Gln-GIn-Pro-Ser-Ser-Tyr-Gly-Ala- Pro-Pro-Ala- Ser- 
230 

Ser-Gln-Gl n - Pro- Ser - G 1 y - Ph e- Phe-Trp 

^S^Lti^bSto u 7 -r * ^ ^ y /x* 

13. * * *>±mztiz 

14. gft*# 1 2E»0)7 WiSlffiMCWJllJft 

#7 4 > «; 7^* ^»^^ yx^Bfta«a 

15. ' B-aftftK^ S-07-CheYi«$*l4a 
**l 4K*oa»i*^y/<;»ft!SS. 
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16. »*« l ZEI<D7$;BE5l*t:**ii 
47i;«fiM*f t4BB3SiS7^> y 7 

b. D N Afl"?*«Stt RE-** ^ 

d. DNA«88**^^^I*i4* 

18. a . 7'Dr7--fe , -f b'^-O^^T? 
-f > 'J 7 -r £ 5 JEJ^^ * C/ X h 



ft RB^F 2-35085 (3) 

* fx h *il5cJW 

£ £ * ft fife £ -T * Sff * 1 6E«0^y/^ 
19. a. rnf 7»t*-f yt t^-fi)S^77 

b. K« L/c 7 -f ^ i; y + * 5 M?BJ&* 

* h *a7cM 

d. Etc Lfc 3J»fcB?»JSg** 

e. -<i.y77^^T-W^a-7h^'7'7-< 

c <!: * 4*8k <fc 5 S» ;R * 1 6se^0^ y^-^ 
20. + 0. 



1 2. 1 6 K«©^m*«Dft!8H 

21. AH. cfiU H SXtt F £!©&SII© 1 m 
&J£©fc&^tt^S£E£*LTt>*7<<> 

22. AS, Cg, H SXtt F ^©^SOft® 1 SI 
&t±0l% I, tz»&& 1 6fB@©fc 

y 7 5 ftfstm&tiLVi. 

23. 2 0 ~ 2 2 K»©^r*i*>©ft8EK 

© ft txii « ISA a * -r * 

24. M«xR 1 0-1 68>©^fA^O^A 

25. BS7-( > 'J7r*7ftSBt:l»J»ft«Hi 
#C«k-»TB3E$*l*BS7-f'> ! J 7 -r * 7 



s^atLtir^?^ y 7 a b a * v k * 

26. HA<E. 7*;i/^'Jt. E. E. 

E. 7* U 7 3 y £ X . E. 
E. **h>j 7 n^ E. -7 * . 

-f to*?- 4 4 fabtihy <\ i y 7 a # *^ * a 

tR£*l£|&#xa2 5 g2 K © 7 << > y 7iBi 

27. 18**1 1 2E«07UBfi?l«:SIB«c 

E. 7t;i/r>J ts E. $ /V . E. $ * X , 
E. 7* U 7 3 y ^ X . E. E. * * 

F y v ^ X n E . -7 * > -v & E . 7* ;U * -r 

H^stti?^ y 7 * & a k * a. * 

7 0 'J7BS^a^ S&Sliit&tf*© 5 

28. 2 7 E«© BfflJfeaR© 1 HJa±o 

fttt^ttSasfcaa-LT^^-f > y 7 & 

29. tf £9 2 8 ftajR©ft8¥tt£?T$& 
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»l»¥2-35085 C4) 

3. % O » IS tt ^ !B 

± £ as & l r t -v x * *• x $ •> . y ? &. a & 

SBC 7 O '] 7 (Eineria) II C J: 
4«»*&£U43? '>->'$AfittR*jfiScM 

# a » £ u t » * -b as a x t t A*, a * * o . * 

n * n J& % * O . « HltJ f ^£'>^*tt,'(!!H& 

S t> o it & ^ x lILHftt-fclfiA, H * 9 ■> x 
7 t n * n CD ig £ C L -5 -5. . 3 

? *> Afcttx till^^T ft fcttrt:* 

*) »»fttt &*L4^x Xtt-trOgxJfittlftttWT* 



(oocyst) CD«^»(C 3 ? •> $ a k: <k *) &ft1- 
4. &fttt®a& (sporozoite) tt^n^lfi* 

<*rtt£*g) «:A-9T**3R«IIS**»*-r 4*<x 
£;fit;i;3S*K:#Ifc£*ix ■ »$flft*fl&-f#* 

^rtL^o?^ y t a % ip^e. Tt^ru t 

(E. acervulina)x E, ( E . aivatiK E. 

(E. raitis) x E. 7" 5 X 3 y £ X ( E . 
praecox) x E . ;\ if ^ ( E . haganiK E. 
'J y9X (E. necatrixK E. *r 4- •> v (E. 
wax i ma) N E. 7* # y -r -f (E. bru n e 1 1 i ) & 
E. -7**7 (E. tenella) C J; 5 

^io^W(c{^c> i 2 *>©^ < ® 'A ft * an? 4 



•>'-.^73^xm25-37Mx 1976^ 
(Rose and Hesketh, Parasitology, 73:25-37 
(1976)) ; -7 9 K + A/K (McDonald) £ x y\" 7 
-f-hni/-- s »93*x«l-7Hx 1986^; 
A3i>+'JiltfDy^, V -9- - * • -< y - x -f f 
T y ■ zi 9 is i? it is A* 7 u is - ? 4 v 9' - iff 
• 4 / • :>* 3 - 2/ 7 • 3 ? *> y ^" ■> X • 3 y 7 r 
y^x 7f*v ^ 9 - T ffl x USAx 3& 5 2 6 
-5 3 4 Is 1986^ (Bhanushali and Lone. 
In, Research in Avian Coccidiosis, Proceeding 
of the Georgia Coccidiosis Conference, Athens, 
GA. USA, pp. 526-534 (1986))) . a ife 0 * b? 
SP-a.tf»-ttfta* (schizont) VioTtlbtf. 

* — ©tfttiSE* 4 r 5 x* * * a • 7t. 

^ •> a" 7 J» (Plasmodium falciparum) CDcfco&ffe 
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£258£.353341-3345H. 1983 
^ (Santoro et al.. Journal of Biological 
Chenistry, 258:3341-3345(1983)) ) . 7 4 t U 

<bi c •> v *> + - - ^u + i7--7y 

K • A -f * >r \ * JU . /\* ^ -9- r a ^ - . £ 2 1 
*n ^7 - 1 Six 1986 ^(Wisher, Molecular 
and Biochemical Parasitology, 21:7-15(1986))) . 

*IT ^ & -9" 7' a - v r 7 * X ^ T tifr® 7 

^ y7«©£^si©iJa±*fc#B**i.**x 



?$Bfl i F2-35085 (5) 
ft <&£^Kft LTft&££t * 7 * * V 

#&©ifii&. y y a««*«:#aE L^o 
ft £ (bUT^^^Fti^. » 1ft it ft « tt . T'J y 

^ £ < -f y * * h ) E. T*7ffl4CWLTtt 
& *L * y ^n-^/b^^tC^^TEfsS^n^nl 



(•>iy>r;u (Schenkel) RfflftSfttHS 

135.712 ' #w«b») . mmom&it. mmo&K 

.T ft B . r*7)S4 (inerozoi te) /5r> £ t> f$ 

htitz ('•>* y*;i/&. RJi1»flFdJH»l35,073 
^ W 83 § ) • ft IS Hi # y -< 7' * K tt E . f*5l 
" 4#> & *.« 3 *Lfc (Murray) &. CK # ;b * 

* (GaluskaK ^B^frS 4.639,372^) . 

n ti * -7 fc . 

* y K©5f s&tf? * * 

V (Newnan) * » R ffl ft flF ffi HSS 164 . 176^ C *? 

t^Tx ^tif n 17,000 &r/ 8.ooo^ji/ ^02 

©25, OOO^iU r y *" y -*7**- KOMCO^TE 
aSLTl^4, 25,000*'*' r y # y 7*^ K «y y 
ADNAj?D-.y*B^fca|(|jtDNAaiSCJ; 



E. -r * 7 C J; ♦) & $ *i * 3 

t> ? 1 © ft & M e . f - * 7 * y r ^ k «: . 7 

y^'-Vy (Anderson) R t ^ * y K 'J ^ 
(HcCandliss)C J; *) » «P B A * * H W O »86 / 
00528 -^T &3tk £ *IT * . : tD^rf KttEJI 
ft 5£ S *l it * ■ 2 8 O075;B^^»lS$*iT 
Il«Ey; J* D N A ^ a - y Rtf£5Ife& 
mRNA*&»B$n<S^ n-y©3t35r*fflt^c 

i4^&8*SBt4. &i5. 9 v - $ (Clark) 
£ . * U * a 5 - ■ 7 y K • /< 4 4r $ * ^ ■ A 

hni/- % 52 2^, g 7 9-8 7 1 , 
1 9 8 7 ttv RS^ * * - <* aap 3 1* fc 
*IBH*"C©E. r*7i*y/ADNA)IS7 

ftRW*«S1"4 £ « - y*<»B$ *Lfc*<* lit 
^ -a /Co ?o y 7 • r * 5 & £ © £ ® H ti . 



-575- 



7 - • 7 v K * it >r \ * n* • /< 5 * -f h o 
-(Wisher, rtol. Biochera. Parasit) ^ 2 1^5* 
35 7 - 1 5 1 s 1 9 8 6 ^) . }JiE, x * 7 fit * 
£ElSLfc±««ffi# V Kit. TESHrt* 

gp B 1 1 3 - 9 6 kD. 73-67 kD. 54-42 
kD. 37-32 kD&tf 1 8-1 4kD^$»o/:. 

B #7 / '/ 7 • -r*7^y^^BftfflH 

co^xn - K**ae mas *it. s;as 

££^£-ti:o*fca&;LB£*E. * * * y * B 

Lfcj^-jt, * % SB © S ft It ^ ^ •> A J£ c 
»LT3^ft£r&fcttcffl^4C<fcA<-cfc47 



Efirl¥2-35085 (6) 

K*y'**«©»5E7$/«Ey«*ISflt-t*ci: 
*£!0©£$>£{t!!©§ftfct. W « W * y 

tt© B W It* n ^ •> 5; 4 i. ^ y ? V%9 

#*9ifcU 7 -f > 'J7 • :r*7<Z>0&^j£8B& 
^©&Rft (nicroheterogeneous) & L < It -fr 7* 



3. - v hft[ttH*SffiK:Ufc3^"->v/^2»S!7^ 

?*yc!5ar*. 4^*H»TJ8^ * ftT 

vifttttt* *44©a«jttT-f>< nae? 

£**a£i*ft4a£tt«ft*W*-**y/**K 

tttor 5 y 4*<{&LftttW©fta«ft» 
#<hLT£fSSft*. -*H«fl«?ffl^&ft*SkH 
l$!Is IP ^ D N A ©#.— jtSf jl - y 

£ft*^y^:7®cKJ-f*. L * L 4< & * eft 
£ ©fltaf&IEK «k -> * y/<*KftBEHCBtt© 

F*3f£JE©fc&, SHIRKS fttt^*«. N5fcQ8©7 
tf^flis V 3 *> ;ML 3ltt * 

X * »; /Mt;6<& U * . ^ y /< ^ <fc IT It* 



isii©*«7 0K^iaw^ hs Harass 

JI**£ U 4 * y 4. *y 

^'^ 7 5 J BK?!l + ©»5£aSi>r? ~« 

*©7 ? y K£?llt* ^/^JtXtt*Hrf 

»; ^ r * Kitf^ y a * jt a . * 91 m # ^ *? v> t 

Hilt. ^^^rttcSIA? tL^JS^tr. ^^©^ 
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IP 5»J£!8!fei£*&ttft*«S u -5 *&&* 

H< ti 7 Hl»CB»l,fcS©WHrtSft*€>* 
>8£ft„ -*E. 7 -fe /l/7' y 5 - 6 B 

Hiinsfc&tfatt-tn-etL^aT'j • 7' u 

(Waring Blender) ft T * ft ft if ® tK 4* 
TftSflKttWSft* ^ 

u < ti-cr £/ ft*. Kig|^S.D : ^7--> 

^tt»B* + T0ja/C,»K:«fc 9 ft* . SH^tt 

^ « » « B# ^ If fct ft 2. 2 M ^ ^ n - ^ rfi -c © 

ffjttflSK!.* ♦) S>ft Ci^t^Vy (Jackson). 

1 9 6 4 *r . 4 1: Tft 1 0 ^Pul****) 5 

S *? £ L < li 5. 2 5^0?3lo^IS^ 



ft IB ¥2-35085 (7) 

BE-* r V ■> A * e # 4 4 y**^ - FCctoT 
&8 * ft 4 . *iS^Kt F'intt, ft 
fc»B«ffl!**f»4fc«)K:. ft P H7. 6 ©SSB 'J ^ 
&&&& (PBS) T©&[5I©ft^K J: 9 

ft*. S8s&t*ft 2 o-ct^4 8«H«c*>fco« 

ffl*» + T»*»«*L«>&ft* (iK^'-> r 
5 y y # *> 3 y x • *-? • t> y # y • v 4 ;? n 
* - # ~ X A * V-9-X-r - - ft 6 2$. g 2 3 7 
" Z 4 21s 1 9 5 4 (Edgar, Transactions 
of Anerican H i croor gan i sn Society, 62:237-242 
(1954)) ) . 

BJ&m&fttt P B s iz&m £ftx -fsvy 

(Bransonic)tB!&®J&& (7^7^ 
(Branson)) + ft 0 t T ft ffl 7* n - 7* (C £ *) &L & 
£ft*. m^&&m&Wl?**:W±T * fcttKft 
3 0 #PeJ© > 3 - h * h (short burst) T }f 
^fts 9 0 H©tt«A<ft 5 -ft 2 0 #jyiT-£ & *. 
J*ffiffittS!U »S L < lift 0. 1 h/v «© ^ b- y ^ 
-i/*yh3-12 CZm i ttergent 3-12) ( is )V 
t* * >t A (Calbioche*) ) # B # & S iff C fin A & 



*u 8-£fettft 4 r -rft 1 8 B*BIR#£ft*. » 
ffiffittffl«B$ftfcB*»J*Sia#ttft 27,000 

xg-eft3 o^Bjia/t*»H*ft. ±saa<a«>6ft 

*. 

£ 7 6 7 - 7 6 9 K v 1965^ (Pat ton, 
Science 150:767-769 (1965) ) ©attKffit*. 4> 
*ttfcft»K«0tt*»**y-*4*--*»4ttt 
5 0 Orpi Tft. 5 a-fiflCfrfc 9 ftpH7. 6 © P B S 
*ft5 x 1 0 T /ti £ ©ffHn?«ABB»efi 

<z>®& $ ftfcft»ttatH>5*Bft: <k *) M«> «b ft * . 

U v h(2#R«2K#, X # o £/ a h (sporocyst) 
2&.tf SIS**Hfc** £ tL *) ^ ^ ^ 9 * (Hanks) ^PW 
ig&fc (pH7. 4 ) ©«fc-3#«1B« + 8l0. 2 5K 
(w/v) Mir^Xi^ftlH (h/v) ^ $ o + 
0^-7 (Sig.a)) ^^fiftfiffl?§ifi[* 

k: li SS ffl $ ft 4 . e . 7t;i/7*') h t> 

9s ^ v * a (pH7. 4) ©ck -3 umm 



^jo. 1 2 5 % (h/v) h y r > y ( i : 2 5 0 > 

$ ft * . I81$ftfc^i/ V h ti 
ft5% C0,*?f3|Bftct>tt!4 1 r T -f y+o,-<- 
h^ft*. Jtt««ttE. 7 -fe ;i/7* y t ©t^^ft 
0. 5 ^Pel&tf E. 7 ©^^Vb 1 ^P B 1«ttt t>ft. 

t-A^ajs*^a^»-»Ti»**ft4. a* 14. 

> a "7 v '> 6 v i> * - -jr )\> - dff - Tq U'-d 
^--*3I*. SS18 1-18 3H. 1984 
^ (Schaatz et al., Journal of Protozoology 
3 1 : 181-183 (1984) )©;£?££{£ 

ft*, tasssftfcajfefcu ^/,c< it 3 ®©ist*s 

^^^ittCci; oTSSl$ ft*^<. ®«$ft*^T 

ft 1 n« 7 x ^ / ^ tU X )\, * jl /i/ 7 ;u ± \) y & ^ 
PBS ^Tig^fc&gSft*. 

S&^-^filt«83* j0 \^a^W^©]R^r*^^LT 
t^-CV^WKfttt. pHft7. 2 ©ft 5 0-M Na t HP0*- 
NaH,P0* SL^ft 0.15<7f 7 ^i; i yn- 

1 2 ^*©»»»a«*4iK:*?^*y^*a^ n 
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(Sephadex) S - 200" ( 7 r JU *> 7 (Pharmacia) ) 

* ^ c un * s> * . $mmmmm?®Mz . « 

A It 2 3 0 n«0«*flEC* o i * - 3 ft 

1 4 m £ /M#©is#j6<£*i> £>n*. i^ttia 

43BB K x ■> ^iSKt Y V $ J» ( S D S ) # U 7 ? 
'J ;i/7 $ K y ;i/H«*» (SDS-PAGE) c 

w'#©iaEB*^a*«a^-3 ^^^^©^^^-^ 

l^T^S*;* ft*. 2B^7'P'f5-&tt. PBS 

2 5 jt/ g - ft 5 0 /i g<D7*-/uH#"CJSfcrt 

cftKttwa?*!*. mnmft&m a. fto. 1 2 

fto*4$4) ittRt*. 5 3 tt y - &umrk& 

* * 7 - . IK^S^a y K/v if . 
7* 7 y 0 V x. ;u • x y ^ ^ 7 v ^ * v< 7* v 



» HI ¥2-35085 (8) 

a^Ky.«A3. Hi, 1978 
^ (Weir, Handbook of Experioental Ununology, 
Blackwell Scientific Publications, London, pg. 
A3. 1 1 (1978) 3 OttfBci ^TSift^n*. 

teatt 9 b a& or 1 6 0 g a a 

atiftsta 7 h b © 2 3 b i cisatt e . 

-iK##«4«B*fcJ^«HLfc. d'ft<b©P 

ttftttHH#tt;<>*2.®#8 4 -9 U^^tis 
M# V £ fft£ $ tiT ^ * . 

X*7 5?£fetix a - X (James) . j< 5 ir <i h 
a^*-. ^8 0 m 3 0 1-3 1 2 1 , 1980^ 
©7* a r ^ -/uKtfcv. !SS*atf>4 H RUT 1855 



»*&f#&ft*. JfiLttaftftttftriflMffilcSi^S 
*?£L<l*^ir*'*££#S>ft. ft&ftl 
H»^M*nT, 3 y h a -/^BWfflCffrKd 
tii. * (t. ±S2ffl -5 "6 1 y ,\' 

@ft 2 0 - ft 8 0 ai g/ft&T8&[El©&£r± 

y Fi*Cs ilft^ftoftSJR&c^T^A^y r- 

TMf *> #L * . IrSJtliT^aAy hiLttts 
7n-fyr-££« % 7tMyh^^£j|)u $ 3 

y fcfc P£ to , • ;u 7* a 

(Cory nebac ter i urn parvun) & CK t R N A ^^fflfe 
+ *fflx^^^s y <fe 4 A<h 7 n -f y h^^7 

a. y h A<U)®&&m <h L/T^J L ^. 7 o 
y r^^^7^ A /N'y Hir^TCiUmftfiJHi: 

T $ tt tC & It 4 X v a, £✓ 3 y ft 1 m £ CD fi ^ ^ £ 
Illl»*<a*»-C^»oarffiC J;«J#»$*L4. fit 



aS^&ff^ni ISI^i ^ fc 0 X * ^ - y 7' n 

±52©«t-9^*>x^^-y7'o v h^tfftcfflt^ 
4»-n* W 5 0 ^ g©^^^ftSJMti, ^ P H6. 8© 

ft 0. 1 m b >; xhc£ . ft a % Kx i/A/gBf h y 

(SDS) .ft20% (v/v) ^ ij H- a - ;u x 
ft 1 0 % (v/v) 2 - > Ji/*r hx;; -/u&Cfft 
0. 0 0 2 % (v/v) r n ^ 7 i y -^7>-^^i 

*ft2«a»*yr/i/a»«ia«»MT«A* 
ti^. *vr^«, uai;. + *p, 227 

$6 8 0 - 6 8 4 1 , 1970^ CL aennl t , 
Nature 227:680-684 (1970)) O^St:^^ ft 3 
# Pal » W * tL % S D S £ W 'I 7 ? >J ;u 7 5 K y 
/u(PAGE) ©5-2 0HQil«^E±T^^^ 
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& £ ft £ *L * ♦ SDS-PAGE^^^iSi^tL 
/^VA'^giif-fy^ r d > - x' ^ v ? • 

*USA.3fl76£v^4350-4354M. 
1 9 7 9 % CTowbin et al., Proceeding of 
National Academy of Science USA 76:4350-4354 
(1979)) ©#»C«* h n -fe/uo 

-X£##!Lv - h d -fe ;u n - x ti^jpH 7. 4 © V 
^ tt « 9? * + 0. 5 % Hf 7 * y T -f » £ $ ti & • 
■/n v ^$tl/c-hn-tr;i/o-^ti v ft 0. 2 5 

s^r'j h y x - i o o * =fir ' 

T E N«{|}« (ftpH 7. 4 5 0 «M F U X - HC * * 

ft i 5 0 tnM NaC £ & ft 5 mflx ^ u y y 7 5 y 
ES&gg (EDTA) ) tfcijfrl : 5-1 : 4 0 0 T 

&?-&4 y + ^ ^ - h^n*. b:' ,5 i 
- * y ;? ® a © ^fln k <fc ^ T & ft £ *i * . 
& JS £ £ * ± f 2 n ^ a # y y r 0 

Iff S3 £ ft & c £ £> x {IS * © »; ^ 7* K © 



?fB3¥2-35085<9) 

«tt*«B, ilttAtt*£ftAX<Da{sffifBDNA 

fiBIBTlS^S-tf^oKDNA^a - K 1" -5 ^ 

? BC Tj^^1"^ & K C ©^ 4 7* »; v 

£ H £ ft * . ilfiW«DNAXttniRNA.ttB 

- - ^ ^ £ ft * . ft«Ristt#y-«r^K*aa 

U #> & ft Z> . 

^^taSTja^^ft-S^n-^y^*^;^^-^ 



#£©"«tt«#*DNA©*Ii£*a<nJBg-C&-,T. 
^*fc3c3EttJBT#i£L,j&*0*ttttDNATft* 

D N A $tl^/;l6©DN A K^IJ i OT^| 

&&;U£ fir? &£ft*&ffc£DAN#?£ rail- 
's ♦ ^D-^y^'^^^-iLTl^ 7*7*5 K. 
^^T'jt77-'>\ 4 ;u x & a? ^ x 5 K a< % 
4. V>rn©r?o-^y^^^^-t^fj^ T ^y 

MTftffiDRDNAKyd^aKr^fca&cttfflpriE 

31 ffi * ^n-^y^', DNATD-fev^y^&c; 
-©te¥S.O r -etLt>m RNAOBKOfcttCj^H 

tt d n A&nt LT*wm&?Kmmz ft* . c 



tttaftlSlKiStf & D N A © +■ h jufc (shuttling) 
?M±«BBg^T© BI*fttKSH©aHaN iff - 

r o * - ^ - fct , RNA#*J>7--fe"*DNAC 

ewt Lxmmzti*. * - ? - tit, x 
^ * - x jst x -tf 4 y r 7 x $ r x fct ^ -r ^ x 

<fc?*i^^^^y/N-^s, W"Z3Zg!l9 > /* 0 It £ 
l'TXtt•€•©^r^t*tl^©77^? r *> y h^>L< tt-^ 



-579- 



h t LX. Xl^^^^^'^I^ * © 7 
7 ? * V hbL<lt*7'x-~v r © /n -f 7' 'J y K 

i tt. IfflST-O l J TifliET^^S'i 

S tt * il 9] « 7 -f > 'J 7 If ^ £•© tt St C £ *) . 

* ti 7 UBRTt^t^olSa; 
a ft & £ ^ £ o i^^^Sftfc^'Tn^©^ 
^ ® K Kl T * . ^ -f 7* 'J v F^A'^f H 
Ttt. ttffl»5£3 ^^^^^-^©ffl 
^fcft&tta*' y ^ * SXttIi£ 

* K*<fc 4 . Si£^y^stt. JS3i^* 

* «*; *5 3 - SPRIER ©7 * y 6*#£3i 
■tirUft^tiT. »3i<Z>tt*«««ft««* U ^7' 

LTtt. fe&Ki&tt*****-* 'J KX 



4 v 7 S 7 □ - ;u ( ft 2 4 : 1) £ £ * ft 2 
13 © & UK ft £ ft & * r 'J ^A/x^y - ;u c 

<**ft2®©&&ttfct&K£^Tfiss£ft*. 

D N A Iri v ft 7 0Kx*y-;u-C2I§]ft»$il'U 
ft 5 x i o 8 S^A«S3ft/ f »^©4?«k*cDiBK 

t h 'J XIIC £ . ft 1 0 nH, E D T A . ft 1 mM ( T 
E ) (pCHSS$ft*. ^m©BBa R N A 
ft 3 7 r Tft 6 0 ^fclft 5 0 jb. g / ■ £ ©t&jgT 
RN7-t\ JfH( tt fifths ttfc R N7-fA 
T©#j£K^9iiiRttK&££*l<5>. R N 7 - f 

A&tftti©^rft©SS*y^;?e4). ft 5 or 

Tft3^fflft.D.5HSDS/l 5 «M E D T A 4* ^ & 
4 r n * 4 * - K K cfc 4 ~ ft # » C «fc -9 T Sfe 

& 3 H . x^y-;u-etfc&£ft. ft7 0 % x * y 

y^DNA^Pv r ttft 2 ~ 3 x 1 0 9 I^IB^ 

ft^ScJ;*)ES$n4. 3 $ A D N A tt. 
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j* « ft a « # y *< r * k *< & * . 1^ a<!> * # >; r 
*KS»tts 3 * •> O +) a ftantcttr *ft£i£ 

a«Jtt3^S/^^ADNAtt. itlS * * * V 
A # »j *« 7" K tt . WADNAXttcDNAt* 

*) f* 6 *l4 . yyiDNAtts 

4 L 4 ft 0. 5 « S D S Rtfft 

1 5 »M EDTACJlijgi-Cftl. 5x10"© 
S44*U«|t4:ii:J:f)^*D.>7 h X tt 
4*>6*&ffl*ft4. S!ii$tl/:DN ft 5 0 

*C Tft 3 Paift 1 0 0 a g /■ £ © * V /n- ? R# 

i-jT«HiSft*<l4. VMDNAtts 7^y- 
n'C e fc4ft2Hl©ft&tf3v 7 * V - >U . ^ a ta * ;u 
ARCf'f V7?^7^:-il/ ( ft 2 5 : 2 4 : 1) 
©fr a t£*9jK:<J;4ft2 £]©&£. * n a * ;u J. & 



a-^. i&fr^-wittvmm, ss 2 jk* * *; 7 * ;u 

~7*^&K£. 12 OR. 19 8 I (Old and 
Primrose, Principles of Gene Manipulation. 
2nd Ed., University of California Press, p. 20 
( 1 9 8 i )) Xtttt3*tt Cx'S (Smithies) 
6 . V >f x y * s £5 2 0 2 &1284 - 1289H* 
i 9 7 8 SO ^rn^tDUffrftCi^T^ n-i 
y . ftt^Tv V'MDNAHI 

9J^^n-^.y^-<^^- N EPSTlfic D N A jfl 
?n-^y^~c^^-r£K&&£;ft,&. ^ a - ^ 
y i?'^^ ^ - tt7S±$fflfla*K£A£ ft. t»--f 
y^>. "DNA^a--y^ : Hjf|fi*l7 7* n - f \ 

m i # x ^ a - - ia m , i r * ? ? 

X7#-K.S549-7 8Hs 1 9 8 5 * (Baynh 
et al. , In *DNA cloning : A practical 
approach " , Vol. I, Clover Ed., I R L Press, 
Oxford, pp. 49-78(1985) ) © *S ^ t PJ ffi © ffi ft 
^^oTX^'J-^y^Sft*. RSft^a-vtt. 
J5rSttOftttW^ Jt©*ttffiftfflK:"l**aa 
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n £ J$f H # >j r K j££J8 CDififc 

^^j^^^*-^*^* % y h ^ * 4 it >t \ 7. h 'J - * 
^18^.^5294-5299H. 1979^ 
(Chirgwin et al. ( Biochemistry 18:5294-5299 
(1979)] ©*'T^^^ $ J* ->T * - h ffifcffl 
^ T # » $ *l * . #'J7f i^fbRNAtt, ± 'J 
3* (dT) --feVUn-x^n-T-h^'^^^-tCj; 
^iSSR^n* (7f7' (Aviv) gr^'lx-^- 
(Leder) . b' n - x V ■ * 7* ■ > a -j- ;i/ 
•T*r$--*^ , --tf-*fxyxUSA .(Aviv 
and Leder, Proc. Nat. Acad. Sci. USA 69 v W, 
6 9t^lHB-niZl, 19 7 2*). 
ft 6 -ft 9 fi g CD *" >; T x - ^ ft: R N A £ ffi t\£ 

^*77 12 5 « . 3S 2 6 3 - 
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269 1 9 8 3 * (Gubler and Hoffman, 

Gene 25:263-269 (1983)3 tz IS «le £ *1 £ ft iC & 
^ v A M V V - X h 7 ^ X :? «J 7* ^ - -tr <D X 7 
tl V - X h 7 V X ^ y 7" 9 - -tr . R N T - -b" H 
0<koSRN7-'b , &a : DNA*'J> 7 '— -fe* I 0 
«fc 7 « D N A # V > 7 - -fe' * ffl T ft *> ft * . 
cDNAttEcoR I>f*7--fe'0 c fc7^/^7- 
•t: T > * /t' ft £ ft . T4 DN A,f'J> 
■3 # 'J > 7 » -fc" T 7 V h *9S ft $ *L . T 4 
DNA'J^--lf0J;5«DNA>j3lf-f{:j;iT 
EcoR I f**^ ^ U^- f- K'J ^ * - O «fc 7 « * 

x * 'j ;i/ ft ^f- 'J k ^ u * pj y * - tzl&&-£ 

L ft * # 'J y*-fi*c DN AUEcoR I © 

«fc-5tt«KW*TS£cgjw*jx. so w $ ft *t v 

■7 JkZf - ^* v ^ lx + i - 7 - • -tr }V • j< 4 it n 
•>'-s Si 6 1 - 1 7 0 1 , 1 9 8 2 * 

(Okayana and Berg, Molecular Cell Biology 
2: 161-170 (1982) ) • cDNAttx;i/*-v7*-d 



(Elutip-d) 7 C ■> a 7 t + - & > x ;u 
(Schleicher i Schell)) T 55 ^ f3 321 £ ft * . #J 

D N A^Ojl^J^ ^ u^-x K *S g g£ #J £ & L 7^ 

t> is i&se yg + 0 # s s c 4s t * x 2 * © a £ m s 

1" ftl 0 0 - ft 5 0 Ong. »S L 

< ti 3 0 Ong(2)«551c DNAti, ft 7. 5 ^ g CD rfj 

E£ E co R 1 SO 8r 7 ;u * 'J*X77^»-b , JSlr«t 

1 1 ^ - D N A L £ £ ft. 

CD|§7K (77-'> + i. (Anersha*) ) £ & t> 1 Tff Efi 

-j >r - s>ftttflSftCk 9&#*rT/>: v * - ->-ft 

*^<. rgtl 1^»SL<, * OS* tt**l3&<* 

UT7 -f / >J 7.RK©*a*«» L 7 *^£T£> 
4 . A v >r - i? ft 7 r - i? CD - \t X S3 B ± Y 
1 0 8 8 Hc^A?Hs cn^ti^ 6 0 0 // g/ 
hi ^ X - ga £ (5-7'a ; E-4-i?na-3--< 
y PJ /i/ - ^ - D-#7^ h t* ? y y K ) t>' ft 



•> K ( T PTG) *SLB»SI^ft2,5il 

* Jfl ^ V 7 - /n' - ^ ^ (Luria-Bertani) (LB) 

16 ^ ^ r u - ntc^^n^. 

ftl x l O 1 0 !* 2fc*fi ft a. 7 x - * n - y 3^ 
^UcDNAH/^J-^iHft^ 0 
^ A v ^ ^* 7 7 y K Ji v x - ga £ / I P T G 7' U 
- HTO*»tt^%,85SUfc»*, ftl 3 % T 

* * <h B ffi $ an & . 

cDAN^r^'j-CX^j-iy^tt, h 

* - 4 ^ <s> . ' DNA^ D-iy^ . J(SW?r 
a - " . S I ^ a - ^-IBft. IRL7*U 
X. * v ^ X 7 * - K. 149-181, 1985^ 
CD^r^tC^^T?f^^L^. ^H3cDNA 7 n' 
7 y - ^ ^ /< y >r - >* ft $ tL /c 7 7 - 2 \t ± gfi t 

* - v 56 3310^36® Y l 0 9 0&*K&A<**i. 
ft 0. 5 -ft 1. 0 x 1 0 5 7* 7 - ^ J^^mii (pfu) 

ru - htift4 2 fr^3i$r B ^ y + - h$ 

ftxftlOmM I PTG^Kfft^a^fcih 
a*;Ua-X7-f ;^-tiSt>n\ ft3 71CT- 
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ft. Ify 0. 0 5 « -V 4 - y (Tween) 2 0 (TB.ST) 

V T J ^ aifi« <TBS) (ft 5 0 mtt h 'J X 
HC £ . #J I 5 0 nH NaC £ , pll#J 8. 0 ) © <fc "9 £ BP 

^$n*aaiift + ift2 o M^n&isifiLffi"? ° * v 

ft2 0W*M^JilL-»*WTBST + tfM = 

? J+f'&tl 1?§IB NN 9 3©rg?§^^T'^^^ 
1j5ifit£^;* ft* . K*tt^»ffitt* 

£ ft * . 7 - ^ & * a - yfr&&7' v 

** # K«4tJi*c«fc * W 1 x l 0* &£*Btfc;L& 

y/TlL 16 5 7 CD \% m * a "7 7 - ^ ^ * SB £ ft 
* . -&&tfH&©!§*:? 'J - y T tt* ft [3 
Cffij2*ftfc*n-y©2 9 HW±#PSte©£ £ 
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ftfcffl«*.Jft£* y/<*»£ftK*]»HYl090lB 

I « *X v h f & c <fc A<!&B"C £> * . 
;?yy\-^®ti^.hn-tr;un-^M^^L. IE© 
J; ■> C ft !S 7* n „ ^^X^'J-^x^' 

fi B& & ft . * *' ffi E . f - * 5 a A iS # . $ 

* & . r^TOtSmiYJfiirBtl 1 JS IS B N N 9 3 

*&M;L#&tfSFttfi r gt l 1 y r - V tt* ft 
1 0©£ffiflET;*l§miI±Y 1 0 8 9 4* + c ?g IB 
£ LT^A^n^.. SUSHIS * d - y tt % ft 5 0 

(LB) t&I&5ftl0m*4 J #j3 2*CT. 6 0 0 n« 
O^t^ffiK^O. 2 5 KaST * * Tigai-tfr L * h ft 

* . 7y--Vt|[Bl4**l2 0»PBlC*)fc43^4 5r 



^ _ -tf Tit *'< * n®<£i$.ft$) 1 0 oH iptg 
© *2 Ife & Jto k efc o T & & £ ft * ♦ KB B§ & -< y * * 

k - h $ ft> it ss^ * *om#> hft^ *< ^ v h 

A<pllft 7. 5 ©Sft 5 0 h "J ^HC £ v ft 1 5 0 nH 
NaC £ ^ tfj 5 «HX *■ U y 7 5 y E3»» (EDTA) 
#*NET«««tt2 5 0 M^2%SDSi 

RcflJBifi* . tnBatt«ti»K: * 0 

WWD N A 5 Bfe£$ -kffl* 

ttSEtt*»TT!ft5 %S DS - P AC EiC*^ 
TjtfSiii. 2 © PI — y ;i/ *< Jfl & ft * A< - 
1 -3 ttfflSfeW -f * 5 v K (Biorad) ) T&fe 

$ n . Hh tt h - t- y 6 . r n •> - x -f y ^ ' * ^ 

USA*3576«.Sf54350-4354 Jl. 
1 9 7 9 *®3smx.& ^TftST'nv F$tii. 

*ft|ftpLftaiS®**EM1"4# — WRSK* 1 ** 
* - ;i/ (Ilail) &x *-f- + -^ 3& 3 1 1«. 3^ 
3 7 9-3 8 21. 1 9 8 4^©^"^©fl^iEii^ 
^O^^^tt (polyspecif ic) Bt jfiL ft h 7 7 / 



EO«k-5ttffl»tt»^E. ■r*7^y^'^»"Cft 
SttfflT ^ C £ C«fc *3 \%bft% A^s Xti^-^- 
(Kohler) & O* 5 ^ ^ -f y (Milstein) v * - 
ft-, ^ 2 5 6 15^ 4 9 5 - 4 9 7 1975 

a - + ;uffiim * - ^ 

h (lift) OSilt^Sit 2 x l 0 5 © 

7* ^ - 9 »Jfll*tt*^ 3 7 r © w y * * ^ - h >* 

IRBft^tLs TBST+T^ 4 -^PaT^ 2 0 
lfiL^T^D v ^$n.^0. 0 2^ NaNa^^T 
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T B S T *ft 2 OK*»Jfc]fiLMf-C#M : 2 0 0 % 
R$*lfc^ffi?R*^»RttHH»ft2 0 m iftCC 
-lO + a^-F^^ 7 4 >U * - fct . d> ft 
< it 2 0 # Tal ft 5 OilTBSTT$tt< it 
5 [Hl&tfCft 0. 1 5 mM NaC £ & 0. 0 5 % V 4 - 

* 2 0 T 1 £ ft* . }S(* tt % pHft 2. 8 Tft 
3 0 # (SI ft 0. 2 M * •> V - IIC £ % ft 0. 1 5 M 
NaC * &CF#J 0. 0 5H'M-y2 O^cfc^ij^ 

* ft 4 m S 3>J 7 $ git $ ft £ . P H tt ft 8. 0 £ sB 8S * 
ft. W#ttRria$ft4. 

ro^^t:^iTSi£i40t; * a - ;u g£ ft ti % 

b < tiBa 2 b /c^-fflgjtfffl 
m*-? i"^8"Cftfi6it4; £ C «fc *) ft ft 
4 . ^ $ X tt * *ioaF8L-i47'>'a/Of«fi 
0. 5b^O§^1 0 0 ng-ft 1 0 u g. »U 

£ ft * . C©^?ttflF§L-3*7£''.*/\':/h£l, 
T tit s f& 35(1 PS j£ * ft « ^ A< x 7 n 4 y h 3^ £ & x 



WBB¥ 2-35085 (13) 

* f- >j O J. - /n- ;i/ ^ J. & t RNAfl'/lll** 
Si7;^ g y^i 4 , t -> x k ti N «J ® ft ffi ft 
ft L 4 . 2 1 & ^ 6 3 H E C 7 y A ;< y r K L T 

^^^^^^ * - ^ + - . 3& 2 5 6 * . 3R 
495-4971. 1 975^#^) . /% -f y y 
K - t « B ii ^ yu -s: v 3 ft iE -f - /u i§ Ift (DMEH) 

© «*: -5 «: a 9] ti a m « * t * * -y- y * y . ^ $ 

IK $ ft 4 . K - ^ li . it? $ u < 

tt7 ^r-v^ tt S 3^ fii « . 

$ 7 I* X . m 2 7 6 FU 1 9 7 3 ^ tflacPherson, 
Soft Agar Techniques, in Tissue Culture Method 
and Applications, Kruse and Paterson, Eds. 



Academic Press, p. 276 (1973)) ©&^^f£tff£ 
|^T^n--y/$n4. 551] * © 3 a - - # $ 
« « « ift + T © i& » « r ix - h © $ * ju 

c»$ft*. fit tti£ iigjttE. -r*7 

!S$ ft * . ft fi KB 14^ -f 7* y K — "7 fin 05 t± s 1 
£#T&M©««c* $ tt#* ft*. W-RWKffl 

/w 7 y K-^*is«r4^Xfcts«»-c4>*n© 

3? £ ffe }/i JS£ it v fffi 12 £ * ^ ^ - y 7* a v h # Uf 

^^Ki±aetSjlii»i©RiStttciSt;T t 4^©iK 
II^^^tt«bft^ (KlX^flEt) . H-a?©»tt 
<2> ^ d y ti x Tge©ct tc. dna 
-f 7* y v KSSft^WRiy K 55 ^ U7 - 



^ a - y 

A 

B 
c 

H 
F 



iftflf g a - yjSft©».gJgiftl» 

KE.t. 



+ 
+ 
+ 
+ 
+ 



n.d. 



+ 
+ 
+ 

n.d, 



n.d, 
n.d. 



E.t.ti7-<> 'J 7 • 7^^U -^C.a.ti 

^t. (-) tt^^4iB»tt©^jni^^ L% 

n.d.ttSJS-fr-f (not done) * Jftf 

(insert) © ffl» tt . *ij p H 7. 5 © ft 5 0 «M NaC £ 
/ft 1 0 0 .H y y X UC £ . ft 5 nM H B C < , *^ 
tt4KKa«K4>fts«iBff«©ff«EcoR !t|fi 
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5. 6 ) RrfiSfttttDiSADC ^ T 0. 3 * h 

>j o a £ as $ ti . x j - ii/ t a n $ n * » an 

TEC«®^, DN Ati^^X^v/'^^^tT^ 
n-X+T1l«Mc«jCft3*U 7 t - 7 - A 
(ara)A^ -f V * - V <£ ft ffi £ it * • ' 

* u - * + - & *> a x ;u) R±TlIK*»*:f*3 

<? 1**3 ft. pJ-«ttfcK tt? * y - 

7 i / - ;u / ^ n o * ;u i / v 7 5^7/1^3- 
? a n * ;u a / -f y T Ol/7^3-^ti 
d3 $ ft * • D N A t*#& MJ$2*/x*y-ju 

t *t & s ft . i^-ii/T^if»$n^ i^^ns. 

* D N A © — U ifi It S Jfl # W 7 n - x y ;u ± ? 

ft* . 
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saturn** mm. mm. aA&tfttiftttiaR! 
ft±$ffl0&tt*B5^T£>*. £ii£ffi^©£j&mc 

pBR322x pPLa231K p K C 3 0 ^ 
ptac 1 2 > >igtll s pASts p L C 2 4 , 
pSB226x pRIT2TS.D=SV40^<*^ 
rt< . P J C 2 € 4 <t^^$n/cCheY - p U C Eli 

jt? £ L . 5e«*y^'*»6L<ii 
* © 7 5 y y h . IB tft * y * « u < ti-e 
© 7 ^ **y y h x&7 y y 7 ^r*- KftffiJEitt 
*H«>*^fcl,< tt W ft iMlh © ^ y^^ig 

uVo-t ©.ftHT <i * * . fi^ftffiHtt. ft- ffi IS 

y x ^ KT3 - k $ ft* 



*«*tt4«fc-J{:ff OStl4. PJC264 
7* 7 X 5 K tt h « * 7 -f > '17 • * 7 -< 7" 
K X (4 St £ L tz 5 -7 © 'J y 2? - 7 S y St C 

«ffi^n8C*S£*L*&ftfc*lIBCheY* y 

? ® © 8 8 7 5yB9»oS5*^t;J;?cf f 
4y£ft*. nS8^riiBctt^* L« %»tifc t tt. 
Mfr^©^ y/N - ^K*<«tt"5IfifiK:e^ L, 
-tr^y y h x tt u y*-£4>o3£^^^^-££- 
^'ttlliaCck^Tj£££ft3*.fc-?tt** u> * 

k -fe y y k t ; ^A -xiiiie^oawttia 

ttlEM^aWe-T*. Che YitS?-©* 9 l-± * K 

Kyi&o E *©ate^*€>f&e>*i*T s y 



cheY^ y/^go? s y fig&q'* g ua-y- kEEH 

10 20 30 40 50 

*■ * * ■ * * 

ATG CCC CAT AAA CAA CTT AAA TTT TTG GTT GTC GAT GAC TTT TCC ACC ATG CGA 
tt&T ALA ASP LYS GLU LEU LYS PHE LEU VAL VAL ASP ASP PHE SER THR MET ARG 

10 

60 70 80 90 100 

* * * • « 

CGC ATA GTG CGT AAC CTG CTG AAA GAG CTG GGA TTC AAT A AT GTT GAG GAA CCG 
ARG ILE VAL ARG ASN LEU LEU LYS GLU LEU GLY PHE ASN ASN VAL GLU GLU ALA 
20 30 

110 120 130 140 150 160 

* * * * * * 

GAA GAT GGC GTC GAC GCT CTC AAT AAG TTG CAG GCA CGC GGT TAT GGA TTT GTT 
GLU ASP GLY VAL ASP ALA LEU ASN LYS LEU GLN ALA GLY GLY TYR GLY PHE VAL 
40 50 
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%2£ <gft£) 
CheY^ Vt<om <b7 %jMftZ}* Q uit* 

HO 180 190 200 210 

* * * 

ATC TCC CAC TGG A AC ATG CCC AAC ATC CAT GGC CTC GAA TTG CTC AAA ACA ATT 
ILE SER ASP TRP ASN MET PRO ASN WET ASP GLV LEU GLU LEU LEU LYS THR ILE 
60 70 

220 230 240 250 260 

* * . * « * 

CGT GCG GAT GGC CCG ATG TCG GCA TTG CCA GTG TTA ATG GTG ACT GCA 
ARG ALA ASP GLY ALA MET SER ALA LEU PRO VAL LEU MET VAL THR ALA 

80 

HU^OE. f* % v 9 y y< 2 @ C *S £ 
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A< C he Y ^ y /V ^ Jt * E . :r # 7 y /< £ ^ £ 
L 7 * ? 7 5 / 6&££i]& 

^ ^ u * k eyj ti # T © i *? *> T £> -5. : 

5 ' GCC C A A GAA TTC GGK 3 ' 
ALA CLN GLU PHE GLY 

L . 'ft h kt * 7 5 J ^ 'J ■/ y T & *i 

^HlW'7X5 Kp JC2 6 4 It? v * $ K 
P J C 2 2 0 2n £ f# £ d^Lli^IS®^^ 
tt&fc^Che Y&tf 7 v h^JJJRIt^ r V n«K 

7t^^-(and o a ft ^ © su # * ^ ^ /i is 

•7 *y =j h x ^ + - -j- )\s • ± 7' • /-< 2 -r } ) it a ¥ 
-.ifT16 0£.2fS3 6- 4lM. 1 9 8 4 

(Matsuraura et al., Journal of Bacteriology 
160:36-41 (1984)) £Sfi3i££*L/cCo£ E 1 & 3fc 7* 
7X$KpLCl-2 8^*s>fl?Jft$*l4. CheY 



M£ B am H I - HiftdE 7 7 V h <t LtpL C 1 

- 2 8 7' -7*5 K €> flfciU £ B am H I -Hind. 

il^BJipUCi 37*7^S K .( p L * >r 5 * 

X (PL Biocheniicals) ) £ & & £ *L T V 7' ^ n - 
~ y £ ft v p UC 1 3 - CheY-CheZr^ 
? r*4U4. pUCI 3-CheY-CheZTJ^ 

@ & S ft *: G§ J m l o 5^a-ytis 

p UC l 3^^^-"<D&g£7tt*i!ac7*cr*- 

Sir* C^-fc-Afc. »?4ft*C*?»t45*« 
x x ;u X b' 7 . ^3._ 3 _^ s ^ ^ ^ a - ^ v 

3 OM^ 1 9 8 (Davis et al., Basic 

Methods In Molecular Biology, Elsevier, New 

York. New York, pg. 30 (1986))) . p UC 1 3 

- CheY - Che Z 7*7 ^ S K l£ x CheY 3 -K IB 

Ra'Jf ACheDNA03 ' M © p U C 1 3 # U U 
yA-rtOBt — CDSmal gfl&Tg]ftlr£ft*. 
PUCI 3^;^-RO:CheY0N^li;i 0 0 



g £ o T 3 - Ff4DNA^^^;;, f# £ ft * 
3kbPstI - S»a 1 77 *V V Met - (5 

v h A N F — 2 6 ) K Jlj tZ -O ^ T 3 - K L ^ O 
A N F -« 7' K © 3 KV®3 ' ilC^HR 
RASlK?lj50bp^tt4pSCNl - ( 7 v 
r A N F - 2 6) ©1 6 ObpPstI - H ind III 7 

5 y h £ Wtt£* ft* . d © 56 a O 9 - tt 

CheY-AN F^^^-iDHi'^l-S. p.SCNl 
- ( 7 v h A N F - 2 6 ) St £ y' 7 ^ 5 K tt . 
5RAS 1 ^y/^JSC 1 N<DN*«lfi 57 
^gft^%^ti P S CN 1 7*7^ 5 r ^ t> ftnit 
$ * (r 5 - /I/ (Tenele) »b > * + - x ^ 

313^,1 1 0 0 - 7 0 3 1 , I 9 8" 5 *) . 
7'7^5 Kp SC 1 NttAccIT3t£K#ft?£*Lv 
IJStt^liaSDNA^'J > 7-^' I ±7 y f / y 

ANFillr^tip SC U^ig^^nt, rjyt* 

7-yh (conpetent)^!fiI J M 1 0 SiB&^JK® 
fc^r^^tl*, CheY77^>> 

h co m <d e co r i m is. & h m m ® h i nd n m 
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KSmaSTfcCbeY-ANFr^a* K©* U 
* f- Kffi^ljti . V ^ y £/ * - ^2 n y (Yanisch- 
Perron) >* - y . |£ 3 3'«* 3&103 - 1 1 9 

Ms 1 9 8 S^TpUCl 9CBBLT*£ftfc*> 
© £ H — T * * . 

P J C 2 6 4 &3£7" 7 X 5 Kt±>*gtll EcoRI 5(J 
<b L T 13 — 0BHfc»)t*"C"i — OEcoR I &fl {& £ 

sutfDs ^ g 1 1 1 & m 7 7* 7 v - ^ <b © 

EcoR I 7 y ? / V Y © 3? ft # * 7* £ n - ~ y 
^* + K:*?lt4CheYiSfe?j£«8P#OlRii*.{j: s 

© 3* * + 'J T£Itf£LT*>f * © /h $ C he Y 

R c *? t ** at * * « © * * * «fc *> ff £ 

Ll^OCt*. CheY^t7*7^ 5 KpJC 
2 6 4 tt, 7 U 5fe*©fiflJ© 9 3 7 $; M 
BS^CheY^ y /\* * Jt R # y v*-t:43Rl-4ia 



T £ & . 7*7^ 5 Kp J C 2 2 0 liHindBITtfl 
BfSft. 4Jgg^£iiSB (overhang) © 3 5 2 £ 
tt d A T P & d G T P 0 # £T D N A # 'j > 5 

iij 2|i © -5 "5 & 2 S lXttHT-fe'Ttt 

££ft. 7' v * r &m&$A. * . DNA 
E co R I T* £J Bfi $ ft . d A T PiS^Cf d TTP© 

ffSTDNA*') / 7 - -fe* i © £ 0 7 7 * V 

^■KTMJgSft*. 7' K tt T 4 D N A 'J 

7' 5:/ h*ae^TWJHft$nrpjc 

2 6 4 * £ Li & % C ft ti C he Y 3 - K Bf « © 3 ' 
5^&«{PJtC5t-© EcoR I 8tt*tLtl>4, A-flC 
©EcoR I » ffi (4 * g t 1 1 ©EcoR I SB fit £ L T 
H — ©»1R*)&rtK:*aEl-*fc«>* J g t 1 1 7 -f 
7* 7 V -4 3 &^£<fc$*tiS£ft*tfi;JI©CheYi3i 
£ ^A'^iLT|^^t7'^ n - i y ^ & 

Jfe 9i # SB C 4 . pJC2 6 4 WIH*ftHW:gS8 
BIT* 7* $ ^ * . 

& & r g 1 1 1 f •) t 7 7 - ■>* © 5^ r u 



IE ¥2-35085 06) 
C * p JC2 6 4r?x5 rttS7H?*$iit 

t^^uchcY-ANFr^^ k ^ «b » ^ n 

£• CheY-ANFliHindffl-CW^ttKlWIiSS 
ft. #J 0. 7 ^ •> - 7" 7 - £ (Seaplaque) T # a - 

* + $ ft*. g^Hfilfi 

D n a it®&tfi)tzffi& £ ft. «B*c.«k 9 y;u*$> 

RM* ft . N A C S 7 (BRL) T ft 33 £ ft , 
X ^ / -iuiJBC J: *J ®$L£tl%. D N A 7 7 ^" 
> y Mi D N A ,f J / 7 - t" I 0 ^ 1/ y •) 7 7 ^' 
>yh C ^ - V y - • "7 y /W (Boehringer 
Mannheim) ) Tj H i nd ID 5fc « £ til J5L 4 C £ C cfc 

*> 7' 7 v Mb £ *u 7iy-;u^Hi^n. x * / 

-^tkBcttsn*. 5 '■ t * x * y yu^fc $ n 

tz B an H I V r/*-ttWSDNACtt££*l, ^ 
I6IHB 1 0 ltt©£«£*TBSj&Ke»;3F*L 

BaraH I 'J y * - ffl CC W R& *S"BI ft 3 ft 4. p J C 
2 2 0±ft€$ftfc3a.=.-t;t7"a*-^-BS« 
H ind in B an H I 'J ^ A - ^^Ltl^. 

7*7X5 Ktt*to»*i:ClieY3 - K i» « © 3 ' 



7* (mini prep) K i& $ ft s 77-^'DNA^^ 
SH $ ft*. © it^-T 1 -* y-9"- h EcoRI 

rH {fcT tt * $ ft ^ T^o-^y^u^atiftKiJ:*) 
7 7 - •>* T - M £ # £ ft 4 . ft t> T* ill (k ^ 
■tt. if-© EcoR I SPffl-eatSftSft^O*^ 7 
7^-*'&8£ftTe«m£ffi£&T£^*7-7 
X * K P JC2 6 44>K#A£ft*. » 

^T»lBfS±*;I8ffiJ M 8 3 *Cffli££ftTJBB 
ffiKSft (transfect). Jg»lc|*#tt7 ^ f •> >J 
y 7' U — hJhTiStRcFft*. t y f £/ y y fit ft 3 
°--ti. E. f- * 7 fttt^CM LT» 5>ft4 # 

DN A0(p]§CO^T33^x ^0>)x^-y7' 
n-y K#WK<*^$a®r?ii£*y/N*?®©%^C^> 

h ft 4 » 

D N A 4 y -r - h tt ± S2 T fit 82 $ ft /£ « * ft 
&ffi#(Dft%&)7 7 -09 ^-y^^^^g|$ft, 
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5*13)* 2-35085 (17) 



^OCheY 


^^-P JC26 


4 (Z M L T ml 5S £ 








tltz p U C 


1 8 


7* 7 X 5 K s 


^ ^ - * *l 








T +r 7* ^ a 




y »S€D OMR 






9 3 *. 


I y K * * 


U 7 






* € $ n ^ 






-Hrtu-Ttt. i&sjijps^^ nr. Tie 






0 4> © i)< £> & : 








^ □ — v 42. a* 


iPI PR X / h * y Lx 7 — -e 










A 


out) 


tl - _ It T II • J ITT tt T 11 

Bam HI, HindlH, Kpnl. N < 


A I u I 




Hind III 


Sail 




SP1 


Aval, Clal, Xhol, Sail, 


Apal 




11 • FT 

H i nc II 


Sauja 




S067 


Sstl, Sst H , Xba I , Bgl 


Aval 




Hinf I 


Ss 1 1 








Ava II 




Hpa U 


Sst n 


B 


S09 


BantU, llinc D , Kpnl , 


Ban!!I 




Kpnl 


TaqI 




S024 


Ncol, Clal, Sail, Sstl, 


Bgl I 




Ncol 


Xbal 




S07 ' 


Xbal 


Clal 




PstI 


Xhol 




SOI ' 




II a e ID 




Pvu I 


Xho n 








Hhal 




Pvu D 




C 


SP54 
SP59 


Bamlll. Kpnl, llinc D . 
Ncol , Clal, Pvu D , 


JbSflCDf *< 




. TS2att. 






Xhol , Sal r , Sstl , Sst IT 



& # C T £ 2 n - v <Z> £ Ufc & 9 a - v << v 



Xbal, Bgll 



131 

a g o - y % ffi ffl PB x y K * £ u 7 - -fe" 
H S0311 BamKI , Hi nd ID , Kpnl, 

S0227 Ava H , Apal , Ncol, 

S0231 Aval, Clal, PstI, Xhol, 

Sail , Sst D , Xbal ■ 

F S0216 Apal, Aval, Ava 0 , Baalll. 

Bgll. Clal , Hinc II , Ncol , 

PstI, Pvu D , Sail, Sstl, 
Sst A . Xbal, Xhol 

— BaMRxyr *2 r i'7 - -ft** ir^xof 
a - y T-tt tl ^ *< v fftoiHio^D-ytH 

atS:i*<T*4. B»C*?v*T* 40CD^n 

-yo?^«< i o * n a f ^ iifa © * ^ 

y K * ? U 7 - -fe* <h I, T tt A va I v Pstlx Sst 

n *< $> ^ » cn&offlMftttttHK^snfc^-sfc. 

H3t:^H>Ts $11 PS X y V * 0 Ix 7 - «fe" S s t I a 
3 Ofl) ^ n - yt^T* imaL«^^, ffi U * O 



SB Ms SI k: * /i ^ $ n t ^ « . 

p uc l 8 & M & 7 7 x 5 k * Jfl 51 $ * ^ o T S3 

£>0ykm£ftZ. D N A lift 2 0 // g /m £ D N 
7--tf-7 , J-PB?RN7--tf^^3^1 OmMh'J 
X-HC£ (#J P I18. 0) . ft 1 mN EDTA (ftpH 
8.0) LfcTEtt««0J:'3tt»»ffl8« 
»*Cl8i$*l, #Jl/-r'y*X (Vortex***) 

&v*TJv D N A if* 
y?jv\,tc d N A -f y * - r *MH L -5 * ffi*£ 
^^5*»tS£t4fc«)C«* PR x y K * 
n7-f C ~c -fe X • >; * - * 7 *" 7 MJ - 
7n (Bethesda Research Laboratories) rfiPJi) T 
ift!lttJ£#tfrtiv -f y*- r/7'-7 

D N A 7 7 v"' > y Htft I 5<7^D-X{r;HT 

^&&&i#!Bf£tt. h - y ;u -c H ■* c £ * ft fc 
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^-WBLMffi** > -r l ) O *%<t a 9 x %\ m ift IS) 

^J&7"a^'*7i* (Intelligenetics Restriction 
Map Generator program) (MAP. -f y 7* 1 J ^ 
% v* 4 0 X ft (Intelligenetics, Inc.)) C ftQ £_ 

Sttft± 1 0^©u^;bTiE6fT$)^* A » © M 
RilHttSlHcSSftt^*. S O 6 ifite^t*. 

TEfflSiaBcMBfflja^^r-r 4Hfi^ i 8 8 6 

0 * £ * K (nt) ? £ * : 1 18 (Apa 1 ) . 
284 (Pst I ) .293 (Pvu H ) .597 (Pst I ) . 
1283 CPs t I ) x 1820<HincH) &. & 1837 (Ava D ) . 
S P 1 a£*ttTKtt«ffiBKWmfflffi*WT 4 
#M 4 0 4 nt? £> £ : 213 (Pst I ) . 889 (Pst I ) 
1386 (Hi nc D ) & Xf 1 398 (A va 0 ) . S O 6 7 iS. & 

^ttTS2saffiscMiieBtt*^-r*«*8 2 2 

n t ? $> £ : 1 0 8 ( P st I ) &tf 8 1 6 (Hinc 
D. ) . 

4. s o 9 ate^iTffifflffiffifficMPI&ffi*^ 



ft fiB¥ 2-35085 (18) 

0 7 lntTfe* : 297 (Puv fl ) . 
381 (Bg £ I ) . 570 (Apa I ) . 750(Bg £ I) . 
789 (Xho I ) &tf 900 (Pvu 0 ) . S O 2 4 

aTsaaBttffi«:iHpa«ffl**r4H*wiio8nt 

? $> * : 243 (Pvu fl ) . 278 (B« £ I ) . 482 (ApaI) . 
646(Bg£ I) . 694 (A P a[). 718 (Xhol). 743 
(Ava fl ) . 845 (Pvufl) & 982(ApaI) . 

so 7ittte*ttT»ett«<aacMR«fit*«-r4 

tjSt S 9 8 0 nt? £ * : 115 (Pvu fl ) . 150 (Bg & I) . 
361 CApal) . 518(Bg£ I). 561 (XholK 564 (AVa 
D) . 717(Pvu H) &tfS6l(A P aI)) . S O 1 iftlc 

* ttTge«»faaK:«ipa8»ffl**-r * m&ft 

3 3 7 nt?£* : 75 (Apa I) . 236 (Bg & I). 261 
. (XhoI)&tf 275 (Ava D ) 0 

C # £ n-y©^JpgHbUti^3l|T^$tLT^ 
4. s P 5 4 iflfi?ttT?28«ttBti:«Iliana* 
tt^iSil^ 6 8 7 nt? 36 £ : 187 (Ava I) . 273 
(ApalK 559(PstI) & 627 (H i nd m ) . SP 5 9 

is ^ h: t se jk ® <a & c ps { a * * r * m & 

1 0 1 7ntT*4 : 222(Ava D ) . 250 (Ava I ) . 



SOOUval) . 603 (ApaI) . 682 (ApaI) . 889 (PstI) 
&0'947 (Hind ID ) . 

* . S O 3 1 1 JBf tiT52^^teSc$iJpgSP{a 
^W-f £ tflgft 6 8 4nt?$>* : 154 (fl i nc D ) . 
262(Bg Q. I ) &£>*400 (Pvu B ) . SO 2 2 7 ifi is 

^ttTEaaiasciaiPBWfa^^r-ria.fie- 3 i 

nt? & * : 257 (Hinc B ) . 369 (Bg I I ) & 
537 (Pvu n ) . SO 2 3 1 ififc? ttfSfiJSIIJS 
CtWB6Btt**r*aft6 3 2 nt? & * :255 
(Hinc fl) . 382 (Bg £ I) S.U ; 5l4(Pvu D) . 

4. s o 2 i 6 ttTffisaeazcMisfflffi 

^ fllfttfj 4 8 7 nt? 2b * : 49(li P a B ) . 
97(llhaIK 132(KpnI) . 139(Sau3A). 176 (A 1 u I) . 
200 (Sau3AK 228 (A I u I > . 237 (IIae ID) . 296 
(TaqlK 335(IIinflK 341(TaqI) % 402 (H i nd m ) s 
404 (A I u I ) . 4l5(llhal) . 432(TaqI) ; 435 (XhoII) . 
435 (Sau3AK 455 (H i n f I ) & 477 ( A 1 u I ) . 



n t £ ^ ;b L . E . ^ * 5 F # & ^ <D - fti ? I* 
Jin o > i. 9 v j<2 ®. 811ft a. 
L < ti*&&;i Che Ylt^ v/N*^H©Mlifett. 
y f-> y y-^W 2 X Y T iSift+C*?^ 4 — 8[© » 

<*> t. \i t> %i h * -aaiB*&««ittft 5 o o 

«££D2 x y t + t y f > yc8at*fc*c 

^^?B3SvT^?3 7r?ifi5S^Ltot>n. *?©h# 
* ? I PTC^s>*iSl£^l 0 0 /i m ^ ? fti a ^ 
tL 4 . aB^ttSE^^3-4P#r H , !^>'+ J .-c-h$ 

tti3t^^^L. j8/fr#J»K: «k 9 *«> £ 4x. pii3^j8.0 

o'iW h 'J ^HC« x 5.0 bHEDTAR^^ 

^ffifli^A^j 1 0 ■ £ 4 1 CISS * ft * . 

i^^tix 7* 7 y V y (Branson) aUfg{fii% Sff * X ^ 
3 .5 0 ^^t^?^r^* 3 #f$<0'<- ^ h Tltt}* L 
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€>B#«JB8 3 ft* . B#&&9ifttt. ft 4 
T Tft 4 5 tfToltfj 27,000 xgOitit^BCk^T 
v£ iSMfc £ ft * . Cft«&*JJ©±©7£T&*. 
v h (P, ) tt0.1w/v^Mj^X-100t 
W « 8i « A ft 1 0»4+*»rtTW3 0 » ft » 
£ft* Ri4^fl-J8*ft4. ±a«tt&tt£ft. 31 
-®18it4. h ( P * ) ti: 13 i; « Si K 

T**»ffi«AT 20*»-3ft&. jft*«:ttT& 
ft*. »»£ftfc*<Uy HP, 100 

mM ^ ^- X u h-;^l0^SMf7i->'y- 
HCi ft ]. o>* cSfiSStw SSttttfts 0 *c 
T (ft 2 Ifffi) 4 y+a^- - h £ ft £ . 12 
ft 7 Mj^SfcT I 0«*C»K3fts ft4tT^ 

4 5 #raft27.oooxg©a/fc#BK: j; *» waft $ *l 

©±vff *b ft. — — ©±« * k: * s> *i. 
-6M*3S = ©±» + k:* fcft* . WpLif. 

A S O 6 - C he Y & © ft * W 0 a - y * 



KB ¥2-35085 09) 

B # (S07) . C # (SP54) . H # (SO 
3 1 1) ft F P (S02 1 6) © ? a - y ^ €> 

y/<*Stii. » = o±» + c#4£L/j:. 

S07-CheYfttfSP5 4 - CheY^^Oi®^ 
* y /\' £ R t* * tKn + i/T/N'^-f r _h T CD £ n 
-7 h 7 7 -f -C«**)iSftT»ai-r*C£ttfc^ 
-s . S O 3 1 1 - C he Y Ife £ ^ y A ? ■ (£ b K 
n * ■> 7 *< * 4 hift^tx 1 6 0 aM V y ffi 

©SO 6 - C he Y » £ 9 V '< 9 ® It h M * ^ ¥ /I/ 
M-DEAE^n-7 F^77<-Cj:ijJEcWS 
$ ft fc . 

^ * * KieH*«sr4fc»c7 v -fe -f <* ft * . 

— ffl © C *J T tt * cDNA©*?^*-?-!-' 
Sfi^lJ ti v * * a ft Xf ¥ JUsi - r x / y v X * 4 y 

If! 6 5 £ ( $ 1 SB > . 35 
4 9 7 - 5 5 9 Ms 1 9 8 0 ^ (rtaxam and 
Gilbert, Method in Enzynology, 65 (part 1): 



497-559 (1980) ] © ft » * ffl ^ T «E 

£ ft £ . JECflz-fyctts * ? u it =5- K ffi ?ij \% 
j\ y Mj ft «T i) * v T^7-f-r-f*;i/-/<-frf- 
>r $ X r V - * ^1 5 2^, ^ 2 3 2-2 3 8 M v 
1 9 8 6 ^ (Jlattori and Sakaki, Analytical 
Biochemistry. 152 : 232-238 (1986)) T jfc % £ 
ftTC^i «fc o CSEUr 7 X 5 K»S! (7I>.'I7 
cDNAO^SI^yEJl^tt-r^^ K P UC 
1 8) fcJBufcs;*-'** ->«;*Safl:affiC«fc 

* 3E $ ft * . JSCs - SB © * ^ u it * K iSe £»I ti , 
c D N A >f y * - h X tJ * © — » * ^ t- 'J * 7 
r-'^ipl 8 id -ffi iA A, T 7' ? a - ^ y / L, ^ -9 
> y > V 9' (Messing) s / 7 y X ■ W y • I yf 
-f^Eo^ — ^ SBi o 1*^ $ 2 0 - 7 8 1 , 1983 

-7-r + ^ajfeWftK^ftSiafe^ffl ^ 
T4>i«dftfc-*tB»a»x7y-i;»ffl*Eyd« 

Sr*C<!:K<i;i3&££ft*, A M V »J - * h 
7n^)r^-tHfDNA*''J> -7--tr I © 
£ U / *)7 7^'> yhC3lD«-T.'»jET7 DNA 

# 'J > 7 - -fe"a<ffl H ftfc (f»A- (Tabor)ft 



M V - K 7 y(Richardson). 7*n ^-^^ y 
^' • *y • t ->s • 7*f $ - - iff - * A 

xy^USA:^84^x ^47 67-47 7 1 
M % 1 9 8 7 . 

7 t - i/'JSa^^ ^ - rgt 1 1*©**© cDNA 
ti. 8 - it v 9 Y it # - h.&\Zf&& 9 v 9 Jt 
£ LTftmz tLtzWG Cs * y ^ d - f ;i/tSifiL» 

*fflt^T«iffi$ft4, 0 - it 5 ? h*>9'-*'£ft 
^tCfelt^ Phe^li^^^-tfc G £ y »S^4> 

& . EcoR iMRBKtt, 5 ' 3 ' {mice: 

a- *- k ra * ra a * 4 . ecor i m a » (a c is ^ * 

■y-y^a-^y^'-c^^-p UC 1 8s bp 1 8X 
tip J C 2 6 4©Wjtec^^t>r^^rc DNA£ 
K-r*«-*©a©^D-iy^I3pC||4$tL4. 
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$ *L 4 . 7* 7 X 3 KpUCI 8 & p J C 2 6 4 
Xtt7 7- l >*apl 80^^-*C^lti cDNA 

Be;i^ c D N A 4 y * - hrt-CHHB$*i-&i. 
-f y*- h %fo&&9Ztt1sil&i£V&&ft1>** * 

6 7 "C #! ^ £ tl 4 . £©0n-y«;sO6^o- 

y©*c^£c£-£*L4. c©*a-yc*?w-4 
ft 8 7 O**u**-K05-&, 5 ' * « * <5> * 
il^O 1 6 2 3«^u*f K^EMRE^nfc. 



»ffl¥ 2-35085 (20) 
-so6 nii^r^? K©iHH&£f£@lftj£ 

k ?i + © tt a c s-^ & is « c » s as -r c i ^ t & 

E *4 I* 3B 6 ft T as 3 ft T V* 4 . ££2 2 1 © * £ 
■ *• KEMtt. £ 7 ^T'^ £ ftT 4 £ ? 
* d - y © 3 &ftfc#. fib 

BUf^ n - y * KSJiacfS^niB 
BftffiW7$>'»Eyyu:* fi!Ifl!i^D-yso7 

c D N A rtT r 4 MHKXtffi® 

ffiH** * ^*^KEJi]##r^£^*JU£ft4*ft 

&**©i3«Kyo© a B£»it**4;: 

d - y * £ u** KEa&tfS&iiic 
5 y iSSiffi^ijits «ftW^o-ysP54 



ftC££t;:£-£ft4. C©?n-y4>K:*?U-4tf> 
7O0^l/tf K<0^, 5 '*aT»i4ft 
fcj© 1 5 7 2 0 3- K^S?l*3l$ ftfc. te¥ 

KEM + ©iMPB«*KMEy!l* CheY - S P 5 4 

TWBcasas-rci^Ts-s.-^^ u * k e 
nt^ 4 . 

HSf^n-y^^u^-^ KEMitfil <b ft 4 H 
ftfc&mTSy&E^tUi. ft ft A*);? a - y SO 311 
TiW^jn^. C © 9 a - y 4 1 © 5fr 6 5 0 © * $ 
u**K©$55 ' *«©@#J © 1 8 5 * ? 
*- K^EJ(»3Ed ft*:, fc^liij&tf CM^T ttiS 
Wttttlttt»»tt. * * * KE?«4>©MPR»* 
SaE?<««inH*ifiBlf^JK^&?H$ 4i4 

^14 6 ITSyltEHttSI 0*T^*ft4. 3 



£*«©&&© 2 8 3**u*f-KttE?«*S*ft 

tzfr, *©8£fc$tett«sai$ftT^«^ (»n 

ft* A*) . 

±Sfic D N A 17 13 — K$*l*-^HR1*<D# 

T S li . l««niRNAflf04M8iKt:J;-7T 

&tfi££^*b)fcai£ft4mRNA© £.* ^ H R-fct . 

*B & £ ft 4 >f y*>'*-^-7-fy h - r <t u x © 
"s-> f- * - y X tt 3 H - a A •> y ^ r ft* <h 

»©«fcdc*-4*»Sfii**ffl^Tft«a:»*U 
fc£ft/c. £{*#gSSRJ3 © 7" a (S 

ift4©ffi:?;£tiM) 7* Q > # • * ^ v $ 

(Proraega Biotec) © f£ « 8 C 82 38 & ft T ^ 4 £ 
fe^T^ ot, "T - 7 - £ ^ ^U+A^-'/V-f 
* * 3 * /I/ ■ 5 -f h n - v S» l Oft. % 
3 0 5 - 3 1 8 1 , 1983 ^©«^tp|«©ft 
RttPSffiK:M'r4t©Ta6ofc. ^ a - y S O 6 
S O 6 7T{fl^£ft4A#tfi;iIU:ttLX#?S 
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Mttxft24to^^ <kD) ©^^S^W 
t4. * o - ^ S O 7 Hi B SfiURCM 

**rMKj£ftttJft 2 8kD©#^S#Wf*#. - 
2rffl*W«ftSrattft 170. 2 4. 22. 16 

«ft«a»tt4**H«SftW:. » H - cm c/ y 

aj^IfigT**. 1 7 ORtf 2 2 kO©gti*I^^^BS 
t ,5 S->**~yT&ai^ntTft*. ittZ8 
kDft&JItt. 3 H - □ -f •> y *<fiilffi#7 $ ^ B5 <b 

-ySP5 4 Rtf S P 5 9T«*Sft4 C ®fitff 

fc£##gflSKM<fettiB-< fcfttf J**-* fc.. * d - y 
SO 3 1 1 -Cflw* H4HS8tHcWLT»RW 

1&tt:ft2 8kD0#^S£*rb. -3rB*ttftttK 
£48. 3 8. 33. 16. 13. 1 2 & CF 1 0 



ft HI ¥2-35085. (21) 

T ft * . ±«2 8 kD&ffiJSt*. 35 S - > - y 
a H - o -f y ©&3rA<fflt* &ft*:tt££tt 
til "TUB T ft 6 . 

ft?? v - ~ % S t\ ISjlVia7/K ' 

* r M y • /\ - ^ - • 7 # 7 f- •] - ; 3 - ;u K 
•^'Jy/.A-A-, ^ ^ _ 3 _ ^ N g*202 
Ix 1 9 8 2 ^ (Maniatis et al. ( Molecular 
Cloning, A Laboratory Manual, Cold Spring 
Harbor Laboratory, Cold Spring Harbor, New 
York. pg. 202 (1982)) CD # £ & If S & S Q ft 3L 
#*B^©t£&0f£A&.O : H5£ (Transfer and 
Immobilization of Nucleic Acids to S & S Solid 
supports) . -> a 1/ - + - ^ C>' ■> a X ;i/ ^ 
(Schleicher and Schuell Inc.)%fT* $16- 
1 91, 1 9 8 7 4£KSBI££ ftfc#£Cft^. J 



V y 7' n -j Y ft ftr T "9" -f X ft tt $ ft fc . * n - y 
SO 6 &tf S O 6 7TMSSn4AftaBt:o^ 
"£ 3 — KtimRNAttx fX A 2. 1 5 ± 0. 1 3* 
nlgS (kB) T*ft£. ^n-ySO?-J^$tl 

i. 2 3 ±0.2 2kBT4 4. ^n-ysP5 4&tf 
SP 5 9TWS$ft*CjfeSfi£fc:o^T:i-Kr 
* m R N A tiff A 1. 1 2 ± 0. 0 8 kBT ft £ . * a 
-yS0 3 1 l-CW^$*L*HfeSKC-3^T3 
- K * * in R N A tt R * 0. 9 8 ±0. 0 7 kB T ft * . 

CheY^SJllnfr^cfc^^SXti^^^JaCheY 
ftfiKlfiitt£SH^&jfefiT7-f - 7" -f - ^o-7 h 

itt a? *i * . ft i * 1 o" © 7 > 'j t ■ 7- * 7 IB 

^JBrtafl&fctt. *fS + lft 2. 5 - * h Tft 

10»P»1s ttffiftJU L < lift 0. 1 oM P M S F 

ftfcBS^JfcSB&tfUi . 4 t T 3 0 27.000 

xg©a^»»«:«fc *) ^ u v r &ft 



0. I raM P M S F P B S ft 4 0 » 4 T*ft 3 Ih] 
&rT'£ft. ±gg©<fc -5 Ka&fl-Bt-CEIiR* ft* . 

ft?* * ftfc !✓ -y r tepHft 8. 6 ©ft 4 0 0 >' * 
0. 5 M MJ X 1IC £ ft 6 0 m £ ?| « jS £ ft -5 . ii 

Sett. *^0fis^T2 o r t» 3 i^reiff . 

a5c* ft^r? oJSft 3 ftfeftBEHtt. ±««©i* 
U < ttH^jSific * *> ft 2 0 m « c&fcl $ ft. a 

- Kgfc&ft 4 OUCiSllIlCJl^T*^**^/ 
* Mfc $ ft 4 . pHli 3 M h 'j xaS©«J!niTW 
8. 6 C ffl B $ ft. SJCotifffRfr*ft2 0TT'ft6 0 
ftWmit h ft * . <f~?~is y BC £ lift 0J5M 
N1UHC0, . ft 0. 1 M P M S F RCh'ft 0. 0 2^7 

? fts AsttA ? nvh^77-f-C«k*) $ 
ft*. *ry7*>u&. ft 0. 0 5M NIUHCOa . ft 
0. 1 % y f y ^ - * y h 3 - 1 2 & ft 0. 0 2 
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% 7 •>* ft * h y ^it¥ijfilt$n/:^8 7 x 2. 5 
caO-fe7 r ^ 'J ^ (Sephacryl) S - 2 0 0 CD ^ -5 
ft* . ft 4. 5 ■ £ CDli# tift 2 5»fi/hr 
0i£j§T£#S>ftv ft 2 8 OnaTt^^-^tl^. 
E . * 7 ftfSBKCD#2Ett* *)X*9-Vfx*v 

TBI'* 6 ft*. ^SSJfeffiKtt* a ^ J*m$i 
^#(E. r*7ftlgiA, B. Cs H&tfFt*. 

B^»flc«B*A^*»Sft^o»S$ft4. T 

y g (I g G ) S# tt. 3 + * + 
;u • ^ 7' • A y n • / v . m 6 6 * x m 7 5 - 
7 9Mx 1 9 8 4^ CCorthier et al., J. Immunol. 
Meth. 66:75-79 (1984) ) CD J} & R it j\ - V 
(Hearn) h . f J * - i~ to • * 7' • r< 4 * a •>* ± )\, 



fttt4ft©7^ / 'JTa4*ftfiB(i, E. x 

-ia$ft*^*a*ft4. i H±©»iaftaEJS*ir 

f * ith®M £ tt* E. T-tr;i/7'U^- (E. 
acervulina) v E. 5 /V (E. oiivatiK E. 5 

(E. nitis) . E. 7* U T 3 y ^ X CE. 
preacoxK E. a# i (E. haganiK E, * r 
'j v £ X ( E. necatrixK E , v + 7 ( E.aaxima) 
S.CfE. '< — % -s r 4 (E. burnetii) tft 
* tt ±E CD <k "3 C L T » & ft 4 . <J ? o - 7- 
;uXli^y ^n-^;bCD^3'ftT£>o*T*><J;^. 

3e»B»ftaEBXttt^rft©B»^o-y^is,fe 

%a s ft * ^ v /n" ^ * so7^ 

*>«fct*A<* S O 7 - Che Y gfc£ 9 V i< 9 Sft&IS* 



» IB ¥2-35085 (22) 

2 5 7 4 1. 1 9 7 9 * CD * ** j. ;u -f 5 ^ ^ 
KtfeKl«k^T»&ft*. 1 g G ft 1 5 o* li . ^ a 
7" *f ^ — h (Schneider t) ^ s ■>* * - 7- Jt' • ;** 7' 
• 4 * D >* * ;u • hf % * h 'J - s 1 2 5 7 4s 
35 10766 - 10769 1 9 8 2 * © Jfrifc * ffl ^ T 

-fe^rD-^^y/N'^^A ( •> ^ "7 ) 0. 5 g C *S 
*-fr U £ ft * . pH 8. 1 CD ft 0. 5 M NaC £ . ft 
0. 0 2 K T *>'ft t~ r V ^ A S-CKft 0. 1 m« PMSF£ 
=fTft 0. 1 M*$fi*tMi«*±gE©<fc3cBi6i*ft 
fcE. ^*att*<Z)il7L*/u*** ■>> 

^Mb»lliftft5«tt, H-»8iiffT¥MftSft 

«&0 E »»ttH-««*T¥«ftSftfctSE. t- 
*7l»*ife8EBI* 7 J.c«$ft4. *7i*ti*7 
i«ffi*ftl 0>iT«»$ft. 5c « ft JH tt ft 

3Mf-^-->T^-h^hy^ATV$glf?ft*. 10 



ftffiflRtDfta^ov ht^oTit&^ft*. IS-? 
^^SBS^S.O 1 ^* ti^S^^tSa^ ft. ^y/< 

«|C<fc*)»ai$ft. J.ho-b;un-xc»$ft4, 
&®Ltc? y/N'^StiSiS O 7 - CheYfA^i^ 

j&-t*-Uft<bft. *$^^^ti 115 i ys<t r g a 
T^iii^ft^, 

^> ^^ftCtoTT^ > y 7"aiB?»iSIffi!ft 

^ K tt * >f 3C » Ifc £ o T h ^" -5 7 -f - T^^^SS 

SftTfcckt^. BE B»Bl**«rfta7 7 -f i ^ < 

-■7 h IJ y ^^tt % figa^-b^S, '>* + - i- ' 

§,$ 2 5 7 2 - 2 5 7 4 1, 1 9 7 9 * © « 
*ffll^TSBB$ft4. E. x*7H#<Dflh©74 
> y T«*^m«*ftfc BS^^SFHt. 3 0 
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7 4 > V 7ftffiJHeD#?»RCJ t *1lA4>SB-tt» 

^eBt h'J n ( S D S ) #')7^'J;i/7 5 f 
V /HI a flc ft (PACE) . U £ ft - h n -tr ;u 

4fttti*asc«koTM^&*ifc. a «j « » a 3 

^ F * - 7 r 

^ /!/ (0' Farrel 1) . + ^■3*-7 F -/*-fji- 
a^ii/'^rUMJ-s ^ 2 5 0 3£ . £14007 - 
4021 Ms i 9 7 9 *OStti:lt^Zft7cy^5 y 
(run) 0 0 X X ^ - y 7' a y hfcCfcOW^fc*!. 

ISHAtt, #?|2 4*n K^hy (kD) © i£ — 
/*y K £ LTftmZtltz. B ft ft H 14 S D S 

-PAGE±27-28 k D O US ft ^* 7' U ? h t I, 
Tftf&tttt -*gH*ftftffi.WttaSB^ y K 

iLTSfciiiCi^^ E. 5 rtTffiJlife 

frtfi}^ y h' it^ 2 2 v 19. 18. 14. 12. 



ti&t&ftt LTt±. ttMHSS tittle 
SlUEtK. 'J y&igffirfc. 'J y&tt&'&m. ? 

t>* M [*j ri Ji X a & Hi A< * 4 . & □ ffi * $ 4x 4 ft 
tfi] *. -b" 7 y X 7 )u +* * - h frh ti * 9f } \, *p 

em+c*** tit 4> cfc ^. i 

K±©7 4 > y7feffiHoft!SJKttffl*©£ttK: 

* ^Tft^^a* BBrta&'stTTftsa 

JM H £ * ft 1* * 7n4yh££*. vn^yh 
^ t£ £ . - ffi x ;u 9 ^7Krftx ? 9 $ /\* 

y fct 1$ & . 3 l ) % /* 9 -r l ) J* • Jls 7* J* & 1/ 
t RNA£"W*fc + *S[XT/US/a y*<$ *. »i 
L ^ 7 *>* jl y h . ft 15 M ^ 7 t K a ff )U 
(Alhydrogel™) ©J:-3tt*B£^T;i/5-^i»T 



» 18^2-35085(23) 

9 Jktf 6 kD©»?.tt**rLT^-5. 2 7 - 2 8 ** 
7' y h tt. pll 5. 1 RCf 6 kOHoBHrt TSPUtjS 
7 ** - * > y (focus ing) l$£ &© X # y h £ 
41^4. *xx^-y7'nvhflt-Ctta$n>S:tt 

t^^!2 1 - 2 2kD©^7'Uv FtLTSHt 
4. ftlSJM H li. #T-fi 2 8 &D 1 1 8 kD© 2 -?© 
Rtt h±9 V'< ? KfttfiZftJ-R 2 7 , 2 4. 
23. 17. 14. 12&tf9kDCD7-7©S!j&fi*J 
? y s< ? % t LT#mt Z . F WftSSHltift 2 6 
- 2 9 kD©#^£££--f ftSEJS A-OWH^tt 
3. 6 5 T. pHti 6. 6 5 T £> * . C & £>' F «D*«* 
ttiWSSft 

HrJs2&fa;L7 -f > 'J 7 • t-* 7&8E 
©SBc«k 4ftfcIg©fiJ£fcU ftJ5H#3iiUT 



ti. ^ i. o ng-j^j i o o /f g . » ^ u < ti^ioo 

ng-i^J 1 0 v g J; oT'ffl©* . 

WiSftig«RcymiBrq>aiag 

74> y 7 * T^liSI*^? BffJCSSLfc 

?i©wsi=i7 (SBS^cD^^^) A^maute. 

7 > V 7 - 7 -b ;u 7' l J ^ a n * * 5 - 6 B fiu tw 

^nfcWlSnr&tf^^oxT'j ■ 7*uy^* 

-1*3 (^StK*) T^J^^^^L^ 3 9 t P H2. 0 
T- 1 B$p B l-:r •> y <2*/b£) ^cfc^^JSL/c. 
^:S©tS^^S.O : -;7*^y^H©^^TiI^^a 

(10 0 Oxg) '<k-<\s~s 
^^$*^S0S(^®^^2. 2 M^^ n-^4iT©?? 
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1 9 6 4 *£) . C©fflS*S**i?oav** 
(5. 2 5!^&®£^&7-h t J'7A. 4-C) #T10 
# KM y * * ^ - ft4:icJ:*)!!i:*HLfc. 
&®il£&7- F 'J $ A £pH 7. 6 ©JBfB U ^KtBffi 
% (PBS) $&0©ft*f>-?P;§;£Ls 
& B S H # * f# fc * 31 » * * 2 0 *c t 4 8 1$ Pal fi 
ifi*^ + TB* (xK**-. H'/t 

^ ■> a y x * * 7' • ?> y * x • 70c3am^* 

DC/ — • V-9-x-r-. 316 2^£. m237 - 242M. 
1 9 5 4 . B***B»#* 4 r TPBS ( P H 
7. 6 ) ^K&t^TIrfS L/c 

H&&&2sfl©7fc±T5fc*fflrn-7*K£^SW&& 

C *) x 9 0 *S5gti££ 1 0-1 5 #R3lT?f o fc. 
Hi B a tt ffl ( -y f v ^ - ^ y h 3 - l 2 . ft 
\Z jtr >r A v 0. 1 « w/v) ^JtJD^x a^ft^Ut 
1 8 B$P H 1«J¥ Lfc. 27,000 xg t 3 0#Mat4># 



» IB ¥2-35085 (24) 

7^7) © y ^ » 58 ^ D" 7 h ^ 7 7 -f - IC L . 

t7rfvnS- 2 0 0 ^7i* (8x44o») 
£ 4 r C*?^Tpll7. 2 0 5 0 raM Na,HP0«--NaHiPO« 
Rlf 0. 1 W •> tT v ^ - * V h 3 - 1 2 T ¥HMfc 

y£T?£SlL.©7>£-m# (Mil) - 2 3 0 n«n 

PACESIlciti^-^lfc, r-^snfcH 

# £ 4 r t ijBP«lK:*>/!:*)t89i«*3igS»LX 
L 0 «M^gft7K^T 'J v F^tC^LT 

a»L. L**«atB««Lfc. Maefcaa* 

T&S* Lfc. £#l*3SttfcU B5M 4 - 9 4 BBT 

7©# j &7*-^l. g#vu«tfc. — a* © 

# P H 7. 7 © 0. 0 5«7t'y?-^*^ htf 5 0 

■ WRM**T y * - a 4»T?t« fc. cttttiS 



- (James. Parasitol) .^80^.^30 1- 
3 121, 1 9 8 0 *<D7'n Fp-A/Ctt^BS 
Wt I H- § c & II W RS ^ <b » fc . 

WH$*ifcK^®«BIB*©fiaS3ft2m« ( 5 x 
1 0 7 /dPBS, pll 7. 6 ) * * & * fc ?L&3£ 
iiS*SI* : Eyt'ff-*4 t 5 0 0r P » T 5 # Pfl 
ffl & L ( /< v rA t>f iv^x S5 1 5 O^v 
7 6 7 - 7 6 0 1 9 6 5 ^) , IBSfrii«5 
*&»&H4-ha«*a'fc#» <6 0 OxgTl 0 
#131) Lfc. fftt&SIKft* ^fD->n 

y :? X ¥«««« Cp» 7. 4 ) * 0. 2 5 % (w/v) h 
V 7* > V ( 1 : 2 5 0 ) Rtf 4. 0 % (w/v) * $ a 

x * * > a V y$t ('>**■*-) t-^IIftafflitrg^S 
I s . 83 L . 5 % CO i xp 4 1 ic T* -f y * 3. -< - h L fc 
( /< y h y £ „ i? + - i- ;i/ • * 7' * /< 7 -9" -f h n 
•>'-, ^6 $ 5 2 6 - 5 3 0 1 , 1979 



113*^1**'^ -5 E. T-fr/u^'jT-^L^v h ^ 
y ^ ^TWSS* (pH7. 4 ) + 0. 1 2 b % (w/v) 
h'j7**>y (1 : 250) 0«*$nx* 
4^ > 3 'J y &#WfittSJ8&&£9lffiS L fc. u 
v h*5Wco,#*r»lfflSi*4 i r t -f y+ A -< 

- h L/c. IftS^S^ E . 7t/i'7 ri )/0«* 
0. 5 I* BIRtf E . f * 7 ©»£ 1 »*PJ»ft* L^ 

^S^pHB. 0 A it y&£0. 1 4 5 © 1 K A* 3 - 
7.^W 'J y«E»»«/^^3 - ^ ( P B S C ) » 
93 & T 2 0 * L ( > a v 7 £ . *>" * - 7* 
• * 7' * r a Y X - ^ (J- Protozool) s W> 3 1 
4sI181-183ls 19 8 4^), 
g^«!^PBSCTf(lij^n/;DE 5 2 7 ^^ 

y X & * 7 a c f a L fc *< . WBsnfcBdittiaai 
5>CO^Tai9F-r*C4:tt<»aiL/c ( •> * v 
*y h - ± E ) - 

«** ( k 7 -< r X - tit) 3®»a-» 

rn^T--lrlSS«li:LT©lBH7*i 
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n> J f- ;i/ x ;u * ^ ;u 7 & * y FttPBS^il 

/\" ^ g *g ^ £ a - «J - £ % O + - ^ ;u . 7* . a 
>< * u £/ * ;u • * $ x h >; - % Si 9 3 * . 3 
2 6 5 -,2 7 5 Mx i 9 5 1 *®%mtz£ J} Mm 

^j£S]5S&> MSu 84. KB* v&acfitT -r > 

( — — *>" — ^ y K * 7 -f h (New 
Zealand White), ft ft ] 1 C E « * *l fc 

SJ 13 ft » tt * 7 n -f y h^^T^i^'y h ? ff « 
o . &©ft£ti7n4 y h * ^ £ 7 ^ ^ y h 
T *T tt o fc . Ri7i/'*yO hig^fttt, PBS 
+ ^y^"^»5 0/ig fttlSH 0. 5 ra £ £ 7 ^ 

& ^ T . x -7 ;u •>* 3 y l B £ ^ ^ -y- +* 4» © ?»(J 



» IB ¥2-35085 (25) 

-ftft&&#> 1 frR WIIHtzItK ~> /£. ftftfcttJliL 

Tft 1 frR HHTftffflLW^HS Lfc. ftSStt 
Hifcffl l ©WRWftttjfiEIS&tf H 

- f y (b . 7" n > - x A y ^* • ^- 7' - ^ > 3 -j~ i\, 
^^4 3 5 0 - 4 3 5 4 1, 1 9 7 9 * © « « 

» » tt T * -9 . 

3 

M*VftffiJl^J;4zi 0 i^i/'niCWUO 2 

Pfr% g> fta __ 

7" n <f 5 - a* H*« 1 Kffii&CDiij#Vft£M 
T ft IS U fc . flltto-ij-^ 2/ + - * ;u . * 

r - AUD^^ii/'H^'j-v mi 9 3 * . 

m265-275Ex 1951^CD^TiiTiR!l^L 



fc5 x i o 3 e. -r * 7mmfr®&um®tz,k*) 

£ * ^ 'J > y ? ju • 7 -9- 4 > a - „ ^2 8 *■* 
!S 3 0 - 3 6 1 , I 9 7 0 CJohnson and Reid, 
Experimental Parasitology 28:30-36 (1970) ) 



feflgja ( * g) « g i? * 

10.0 8 1.0 

M# V 1.0 8 1.6 

1B#V 0.10 8 2.9 

ttL — 8 3.4 



32 : . 

I. 5 x 1 0 • I 0r5£T T E ( P H 7. 5 0 

1 OiHMHC*. 0. liH E D T A ) CgjS L 

. ft T s aAOftfiiX^SDS (2 0% 
SDSR?iR«^4,) *0. SK&tfEDTA C p II 
8. 0 © 0. 5 Kf RrfiSM^ +1 SmJIKsHfiffL. 1^ 

7 # 7 v I- * - A (platfora) ±5 0 t T 3 0-60 

1 0 0 * g/B^OiS^ornf^t-fK-CTr 
!rV A D N A * s 7 i y-;uH < fc*2 
SO^iiS. 7^y-;u N ^Dn*;i/j»fttf-( V7 
5/1/7/1/3-;!/ (25:24:1) CD*g£^£ «fc 
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£ 2 [Hi © fl& tib . ^ a D^^ARCf-f 77 $;i/7^ 
(2 4 : 1) Ccfc*2lElCD$ftajx ^O'CH 

B^l/v h*7 0 HX^; - 2gft»L, 5 
x 1 0 a ©#«fc*©fflffiTTE 
CS«£-fr *. *BOR N A$#£ 3 7 r T 6 0 
#HSflE 5 0 P g/n©l»TiSttftRN7--lf 
ACJ;i»»K: 4 k- 3 TjSRttCl**-i-4. RN7 
-*"A&tHft©«IB*y'<*K*±g2©cfc'5£50 
•C T 3 8$ Pel 0. 5 % S D S & ^ 1 5 nM E D T A 4 s 

&l^T> A D N A**«iSa-Cil8t 

ft £ ft L . x^y-;uT'2lHlcfc^^-tir. L * 

^Uyh^2-3xio' agffi SSt/« £ ©rig 
UTT BCSSI/n 2 6 0 nn©ift#K** fcfittb 

#SiHfcL. ( i ) ^^:ffl3^«S]^s (ii)£XBRNA 
©###&#( Hi )*©i^#^3&£1£ (integri ty) 



?*IJB ¥2-35085 (26) 

cDNAM7^7')-g)ftlife 
i^ffiieCcfc^lTj^; C •> a y -y ^ x _t K ; 

9 y (Wang) & X r 4 v i> jl (Stotish) . i/ 
+ - j- )i< - ± 7 • 7 a h x - n - v ?g 2 2 ^ . 
S438-448R. 1 9 7 5 ^). ^RNA$, 

+ - fj a V h © * *fe ( ^ 4 ± >T 5 * Y V - > 
mi8g.3S5294-5299M. 1 9 7 9 ) 
(EPS. «£) Xtt«*S*T 

6 *£ £ *i - 8 0 ttJFia^tifcM^i/v r (EP 

{gl04M^7-^^l^^i/7* - ( *ffl 

B^i'v HiitRLfc»«l) tz jlS£ L . 7' 

7 y V y (Branson) BfPtftS [t - r ■ is 7> y~ M. 

• •> Jl/ h 7 7 .=- ^ * (Heat System Ultrasonics)) 
Ci*) 2 0W, 5 0 ^^T^SHT 3 O^ThI 

ttfFtttoa^fc. II* tt r ^ & *> a > 7 * 



- h fir fit ?f (4M^'7-i/^lf t>>7^ - 
0. 5 % N - 7 ^ n ^ ;u -9- ;u 3 ■> y . P H 7. 0 © 2 5 
■ M * i y K + MJ "5 a Rtf -0. 1 M " 2 - y 7* 
hx^y-;u) ©gsjjniK: «fc *) L d t b v 

B{5^-^v^-7y(Beckmann) JS~l3n-^- 
*1 0 t> 8 0 0 0 rpm "7* 1 0 # TaT &fo ft SK L . . 

»«©»««««*»»$**:. ±a*»««7 

7X^Cf*y 1 MftHO. 025/g^a 

.a^ft^x^ y 0. 7 5 i8iiS*Lfc. 7 

ftitt*a:l»$*fc. SB. RNA^^v^^y 

JS-13a-^-cf3ior. 8000 rpm T 

Wtt^Uv h*ttSHfc*;rlfcttfi**'7-->* 
y Rr B $ & ( 7. 5 M V tt 7 - :>* y s pH 7. 0 © 
0. 0 2 5M*xyM*Mj$i»&tf5 all 

n r-;u) 0. 5 «s»K:piffiffi ufc. &m*-7 

yRriB«?ff©3sattH £ ft* ^'7 ~ 



© "C * * . 1MPSE 0. t^SteSB&CFJBjJex* 
y-;u0. 5{S*ltj!lDx4CtK:j;,T % RNA 
* 8b B $ Hi: • W « * - 2 0 t c - « « 5 x 
R N A * 4> 9 -Sta^fl'JBIC.fc o T*«>fc. 5fe© 

i* KS t ffl-t n $ a © * 3h © e ia ^ r - y Rf 
»M^T^i?ya:!J$«-4a'iELfc. 

«RH*Ki|li«ffl bfc. c©ftH*l Or. 

10, 000 rpm ( -< v ^ "7 y J S - 1 3o -> - ) X' 

fc. i:S?&t ; t^^-ti:.plI5©2MS^^ , J^A 
0. l«*a&O f «S|*x^y -;u2«*aiiB*Ls 
-2 0TC-C— SEttBLTttBgF-tt/l:. DNA^u 
y h^lO.OOO rpm (^v^^yj S - 1 3d-^ 

-) t- 3 0 ^p H i©a^»j8«ci ♦) *»s teau. 

^ *? SH ^ . 

*')7f-^ftRNA**')^ ( d T ) - -fe ;u 
n-X^D7^ 7 7-f-t:j;!jaiRl/fc ( 7 fc- 
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7' & U - - . 7* n £/ - f * V 7 ' *7 • ± 

IS 6 9 ^ 1 4 0 8 - 1 4 1 2 1, 1 9 7 2 *). 

- -tr ;u n - x 'J * - ■ 5 5 h «J 

- X. BRL) 0. 3g£S»ffl«9Tffi (1 0 mrt h 
UHCK pH 7. 5 ) £ H£M L h A x *y - ;u f k 

(0.5Mllt'Jfnv 0. 5 % K r '> ^ eft * r 
»J ^ A . pll 7. 5 © 1 0 raM h 'J XHC £ & 1 mMX * 

i^y->*75 yHSB) 10 fgJf^ST&fr L/c . 
02xts^fflt*««*Jm?L. + # £ L . * y 

■ # >J (A*') -RNA*»Wfflffl 

ffi«10««-T«ad*fc. 1 0©U£I^*jji 
ft. ^*©RNArSK^&I 2 6 0 nm-c#3taS5£ 

PH5. 0O2M^K* , M^0. l<S*«RO e ftl*X 



}$ IB ¥2-35085 (27) 
^-^zfl^l^lrau:^^ r n a j £* 

R n a *±Eoj; 5 ttS/t^Si:«k o tt 

c d n Asjs^^'y 7 - 

(Cubler) (Hoffman) ( i> - y . 35 

251^ 2 6 3 - 2 6 9 1 , 1 9 8 3 %) K c£ 
9K»$nTt^4«koKHf-»fc. c D N A OS- 
tHO^lStts P H8. 3 CD 5 0 art h 'J * HC £ s 1 0 «M 
«gC £ 2 N 1 0 nil D T T ^ 4 mtt f n ij y K ij 

OA. !. 2 5«M dCTP, |.25iH dATP. 
1. 2 5«M T T P . 0. SuHdCTPs (a-"P) 
dCTP15//Ci ( 3 0 0 0 Ci /mrao £ ) . ± 'J 
^ (dT.z-ie) 1 0 0 // g/a^ A M V >J /* 

-^7^^jr^-^3 o o oiii/«£ 

C t*T - K (Beard). 7 -f 7 * 4 X y *> X ( L i f e 
Sciences) . -fc y h fcT — ^ — X /\' — ^* „ -7 a 1/ 
**j<H) £-W5[J&7& 4 0b^4 2"C"e3 0 ^H^T 



U ~>tz. *LWLyn%: y * ; - )\, / $ u u * >\, 

iiJL. 2M NH 4 -T-fex-h^t^^Tfcx^y- 
^ "C «fc » £ -fr fc ( * * * -7 & - % * U * * 
■7 - ■ 7 -f K ■ -fe ;u • a' o n - % % 2 * . 35 
16 1-1701. 1 9 8 2 ^). ^Uv ^10 
Hi^-^Ti5t}f»u &&L. i®?K4 0 ^ £ 
cHHSa L . 

W>-m^ffc(Dl%&(Z&. -*$c DNA 5 0 0 
n g ( EP S v c DNA/mRNA^*f 7* 'J y K 1 
M g ) ^plll 5 © 2 OibM MJ XHCis 5 mM MgC £ , . 
1 0 mM (NfU) 2SO4. 1 0 0 nK KC £ . 0. 1 5 mM 
0 - N A D . BSA50j/g/n£. d A T P . 
dCTP. dCTP&O f dTTP»4 0 // M. ± 
IIS @ R N 7 - -t: H 

5*;uxtt) 8. 5 mte/«£ &^^:lia® D N A * 

V > 5 - -fe* I (77^7'>7P-La'UV^ 
'I'Xft) 2 3 0 iM£/m £ (D 1 0 0 V £ Kl H«® 
L/c. -fy* a ~c-h£i 2 r T 6 0 ^-PbIS.^'22 
r T 6 0 1} fU) i$ tZ ft o . E D T A £ 2 0 bM 



; &Huf2©ct-?^2M NH 4 -T-tr^-h^^^TK 
X ^ y -;U2 «*»Ttt»*-fr fc. 

i^V^T. cDNA <5 0 0ng~lj»g)£pll 
7. 5 © 5 0 raM h »J 7. HC I . 1 mM E D T A . 5 nrt 
DTT&tfl 0//M S - T x 7 *>^>^>r^y 
1 xEcoR l>^7--fe"^^T?$2 0a £4>"f 
> L/C. SJE&^EcoR I / ^ 7 - -fe" (-* 

- >f y ^ v v k • a * 7 7' x ) 2 0 u © ^ fin % 

2 0TC-?2 O^fe^fo/c. &j£***T£-ti-*/cfc 
Sf^^ 7 Otfl 5 5Mffl*^tT»^ffittft * 
•£/c. ^>r/i/^j}t^U c DNA^Tse©J;o 
i:lT7'7^h^Sfijt$-fr/:. EcoR I > 
cDNA2 lMt^fi-7'Cx 0. 1 M MgC£i 
2. 5 // £ . 0. 2 oM d (A. C. G. T) TP 
2. 5/ia^T4DNA*']>7-f (BRL) 
S *tt*JJ!l*- fc. S^<&2 0-2 2rTl O^-ThT 
?f^x ItlSSl 5«H^ttDE DTA'^jDtCj;*) 

;u -l T 2 HI to m.L . IsSoJ;^!^; - ;i/ttt 
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t 



1% £ -£ tz . 

W]&&Jfcfrb<0~<l<'v h ^pll 7. 6 © 7 0 «M h U 
7.HC £ . 1 0 mH HgC £ * . 5 mM D TTR^' load 
ATPt*a«it*l 0 0 m g /»£**- 
lEcoR lf+t^^f PJ (BRL) 
4. 5 V £ H fi *g L fc . T 4 D N A ') A' - t* ( - 
a. — 'f y y y K * t 7 7'Xn 2 0 0 U / 
0. 5 // O *tjn*.s SJGS^^Jfel^l 2 TC "C-K-f 

y * * *<- h Lfc. ft^T, y y * - IS* cDNA 

^EcoR I (BRL) T5t£^9JgftL/c, -£4 
y***<-h«5. 5*JC EcoRl (giEI2tfi?& 
( P ll 7.505 OiUUBCIs 1 0 mM MgSO* . 

2 0 0 mM NaC £ ) 5 u £ £ fti £ . «B * ft * 7 0 
•c -C 1 0 »BJD»Ls y#-tf**Stttt3*fc. 
SlSiK pH 7. 5 © 1 0 0 nH h U XHC £ . 
5 0 raM NaC £ &tf 1 0 nH MgC £ » T 2 ft ( 2 0 

fi £ ) Ki&ft]£-£s EcoR I fcljpgx y K * * U 7 
- -fr (1 6 / £ ) 2 * * *ftl*. fc . SJBff* 

3 7 tc T 1 flf ToT^tt. LjJ^aB*t6 5 *c T*20 



» 1ST 2-35085 (28) 

cDNA (3 0 0ng) £iflRSfi©EcoRI«J 
iflr3ftfcT;b;fry*X7 7^--fe"J(!ig7gtl l-< 
^ ^ - D N A t7 v / - /1 4 * J- 0 (Promega' 
Bio tec) ) 7. 

K^-O^/Ujfcttl : IT**), 
DNA<Djg&aKtttt2 0 0//g/n*Tfc-*fc, 
tS*SJ6*pH 7. 5 O 1 0 nH h V ^HC £ ^ 1 0 nrt 
MgC*, *-Ctfo fc. <* -< * * - 0ft*a8*,7 - 
-U y T 4 fc «> C * «*ft*a«JC4 2tT* 

l S^PaT^y+i^-hL/c. ft T* . * ft * 1 

bM ATP. 10m« D T Ta^T 4 D N A ') A* 

- -fe" ( .=- a. - -f y 7 y K • 4 ± 7 7' * ) 
r*<?*-/x-(7*y v K * S3 g # 0 IS in ( T -7 



t»»C*^t/N'y<r - >" {U/c. v * - *>" -ft 
7 7-> , 0*t**BB»±Y 1 0 8 8 # <fc * 
->fy^ N , DNA^n--y;':|8^77 , n 
- " . S5 I « . ^o-/<- % DIBftx I R L 7* 
u * * it v 9 * - Y * % K 9-7 81s 1985 

* A U > d ft £ £ X - ga £ 6 0 0 

* g /■ * &tf 1 6n» I PTC^f LB (-* £ 
h h U 7" h y (Bactotryptone) 1 0 g / £ . A £ 
h - 8SX + ^ 5 g/£x NaC£ 1 0 g / £ . pil 
7, 5) tl;I^2.5ii£^fflOTL B7*U- hll? 
%mistz. 1 x 1 0' <Z)Jt^l}fti7 r - 

£/^ta-y^&*C42-P©cDNA7*f7'7y- 
X-ga£/[PTC7'U-hiS5a^ti^ 
SLfc^^x ^t&tt^A y * **7 y K fct 1 3 

rgtll cDNA7^7'-7 , ;-©^^»;--^ 


*tt«2©K®#vffi*xttw«*Rtt^rft 

^Ck-SHJfcMS-Oc D N A 7 4 7' 7 M -0X2 



y-^y^'«. "WKfc*--fy&cj;4Sea©£ 
<9 C H ® ± *t =fr ft /c. # StI c D N A 5 W 7 7 
y - Jl^ O/^ y - ^ffi? r - *Bi Y 1090 
^^iC^S^AU. 0. 5-1. Ox 10 s 7*7-? 
JB#4Mfi (pfu)/ri/ - h OSKT 1 5 0 «i7> 
- h.bU:*?L*Ttt*Lfc. 7* U - h £ 4 2 r T 
3. 5 B# RSM y * jl -< - h L x IObiM I PTC^ 

-T«t*. 3 7r-e — «-fy**-*-h-Lfc. 7 

* - & . 0. 0 5K'y-f-y2 0 (TBST) 

h y *i8ifiK (TBS ; P H8. 0 © 5 0 h 'J 
*IIC £ / 1 5 0 «« NaC £ ) e^© 2 0 « * » JS jJH » 
T 1 R$ral7' n v ? U U^-Sa«SI»iaK:*3fc *) 

^ y -iy^Lfc. 

?S32?a-y©7 T - HmfRVl 1 £ ^^BS® Y 
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1 0 9 OtaHftKiS±C*#y h Ltz. a M *. ft £ 

£ £ x £ 'J - — y ^atfSS* ? 'J - 
S 1 * 5 B© * a - y Lfc. ftffiV 
a v h CCffl 1* *b tifc-f ^TOfitJltW* r gt 1 18 
HBNN9 3©S»JBttcS£c*1liItt*3*fc. 
* : 1 0 0 SfffR 

*s *«;u&©36rf£ 35 3 1 1^. 

13 I 9 - 3 8 2 1s 1984 SO OftiEifeC «fc 

*5 acf**« 2 ge®©<* 9 c -> -9-+-^n^^ i 3 

y^;|HTtt,-A»OSO 6 7 - CheY ; B 
#©S0 7- CheY; Cg^©S P 5 4 - CheY ; 
HSf0SO3 1 l^CheY;a,tfF#©S0216 



W IB ¥2-35085 (29) 
^ t»ttlR L/c. #j 2 x l 0 5 pfu £ i 5 o «.r u 

n * /U a - X £ ftP* § . 4 ff* Pal K =b 9 T B S T 
4» 2 0 K^ftiBflrW T 7' a v * (0.0 2% 

HaN 3 ^tTBST^2 0 M JH » T 1 : 200 

ft ft £ ft*) ¥ffi<&*£**Sttlf[l*tf2 0o.i! <h£ 
C — J£ -f y+A-c - a/;, t~ ^ T © -f y * jl ^< 
-h*-£(D«»Taa-e<f^fc. 7-r 
;u ^ - £ & * 2 0#Pb1TBST5 0 n & 7? 5 Eft. 
0. 1 5M NaC £ / 0. 0 5 - V 2 OTIS] 

#Lfr£pH2. 8 © 0. 2 M # U f y - IIC £ 
/ 0. 1 5 M NaC £ / 0. 0 5 5< 7 'f - y 2 0 10 

aj$*fc. * m & ft © ph ^HjxngT8.oci 

$fi&*_r3aiJjl& (REA) -20 

fF±*fitM** nfcw 1 ie-«©ra 7-7 — -tr ra 



y K (PMSF) ^^©NETSgji ( P H7. 5© 
5 0 ■« h 'J ^ HC £ x 1 5 0 nH NaC & . 5 biH EDTA) 
+ T#B!* JBftBIBfl^ US? »«*B#&O c D E 

y/^tiSK*±So - y - £ © 
JSKlJ:^«l£Lfc. 3 x 1 0 5 

& O.KH**ttW 5 0 * g T & 
-3 T n -*H*0)!(t!gCttft2 x 1 0* ii^^ff 

**oa*»»a*>'7 r ii/5 o <u g^-^a©2 x 

* ^ r ;i/tR8i» (pfl 6. 8 © 0. 1 2 5MFUHC^ 
4 w/v K S D S v 1 0 w/v X2-M*rH^ 

1 5 3* S D S - # 'J T ^ y ;u T ^ K^^XttS- 

2 0HSDS-#'|7^I^75 K £j§2 4r ^ ± © 
^rtt^-c Lfc (H'K + 
-.^227^.^680-684^. 1970 



ror-T--b"H*«*i?r^ (1-1 0 
7*+yhoy^2«w/ai^ ^yX7^'V2 
n* / ■ £ * PMSFOJ 0 2w/b^ ^^'^Al 
Miri/yBDHOJ U«/iK 7 7*p^^- 
yO. 0 4 8 / in £ . o 4 7* ^ y 0. 0 2 
ttNETa»«*CiHI5xl 0 7 /«. £ 0 g 
fifcft&tf&JE 5 x l 0 tt /■<0«4tSaSS 
* % £ i tz «fc 9 8tS[*»fc. ^yr;w^ 
7*0*7*^ -;P7'^-0«l^f © 2 x y 7* 

;uaa«ia*i/. * >- 7* ^ * 3 » n at » 1* . a 
a » u fc • r n ^ -7 x y - ;i/ 7* /i/ - ^ 0. 0 0 2 5 

KST'JjD*. * y riu*«ffl3s«a<T g a * t - 
2 0 t: T Rr BE L . ft & 7* a y h © # £ v S 
#7.tta*8tlH*©*T. ±K©.fc 5 £*fc«fctt 

S D S - P A G ET'#M$ Htz ? V 0 8t # * 
F-fy^ 7 u is - t 4 v # > it *? - + is * + 

7 6^,^4 3 5 0 - 43 5 4 1 , 1 979^© 
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£ -£ fe . T x ^hn-t;un-x^4 B^PalTBS 

T+2-0H*B&3SJliL*T7'i3y^L,fc. 7' d v ^ 
& x ifD^/l/D-^^OJ 2 K NaN^^fTBST 
* 2 0«*»&KJk»Tft«*nfcfii;*2 0 n>£ * 

tt fit lli "i# tt 1 : 1 00-1 : 2 0 0 & # — 

»MttH*;LStt8tJflL»M: I : 1 0#&Lfe« » 
*Wfii#± <DSJ*8K 7^;^->&TB ST200 
■ * T 3 S * * 5 # IH C fc $ ft» L fc . ft £ St 
**i^y«B?2 x i o 5 t-/»in < « 

T'TB.ST 2 OB«-T*«$*lfc l "I-*y/** 
®AK<fc*)&£L.fe. ttKHStt^ y^'^H Ai 
©4 - SB L * 4 8fc 

y 4 JU? TBST2 0 0 a £ T 3 ® 5 # Pal £. 

h A R (Kodak X-omat AR) V ;U A 25 ft $ -£ fe . 
-^x ^hn-fe;^n-x^:3lHl©2 0 0 m £ % 
1 l*Pal£ :b fe *) pH 7. 4 © V v ttfft3jtt4> 
0. 5 K -fe" 7 7* X T 7' a v ^ L, % l,fr2>Wt I Pel 



KI8IT2-35085-C30) 

^fc*)pH7. 4 0 5 OraH h 'J XHCK 1 5 0 rati NaC £ . 
5 bM E D T A £fr T EN$ifift*0. 2 5^-tr? 

f- ■ v T ~ ft 7' p v <? l, s ml 52 © <fc -5 £ i& v£ L fe • 
7" n v £ SK -hn-t;na-X*0. 2 5 ^ f 7 f 
^ & 0. 0 5 $4 Mi hyX-1 OOtfTENU 
llHfcT' 1:10 0- 1:2 0 0 $ tl fe bl # 
2 0ra£4 1 M^T — ^-fy+i^-hUfc. 7 * 
^ - £ 0. 2 5%f7f yflTEN 2 0 0 n£ 
T*&* 5 © 2 0 #PaT£;bfe9fti$Lfe. tt£fit# 
£®**?*J& 2 x 1 0 s cpb 5 
7f ^ 0. 0' 5 H Mi h y^tTEN 2 0m£f 

£ n fe » * a i - * y ^ sf a *} it as i* fc . 

Sfe 5t *S S I§Se ^ Ai©^ y+^-< - h £^ 

a t i Pai ft ^ > l ^ * vk -y * ji> ? - £ i s # wi 

C*5fc*l0.2 5Ht*7f 0. 0 5 % V 'J h v <k 
tTEN 2 0 0 n £ T 2 0 & 1 5 # Pel £ ;b fe ^) 
TEN2 0 0m£T4lHl&^Lfe. 7 * 

/I' - £ IE & t* A R 7 ^ 

^ A H & ft £ fe . 



77->'DNAg)g]ag? 

6 in* as r g t i 17t->* 

1 0-f^;8SI?i±Y 1 0 8 9 ^ < t * - 
l-^i-ll^itTTyfy'J y l 0 0 

;>r©3n--©i85£ft;£3 2 *C & 4 2XT'5l3-< 
fe ♦ 4 2 2tri/ - h«i 

!fe^£iOCD3n^-£SMJ§l]L N - & © *g ^ £ 7 

ft^Tv ^Hi&g^n-y;^ 0.3-0.5© 
6 0 0 nm&yt&lZ&t h £ T . 32tT7Xt^ 
'1^5 0^g/m£#-^LB7'-f3y5 0 m £ 4* — 
7£ *3 # 3^ S> ifi 5£ $ -£ fe . 7 r - *>' $J & L & CMS 
B * 2 0 # PhI K *> fe * 4 5 *c © j& £ •> 7 h£cfc 

©f&<£#jI.;i*$T. 3 7rT2-3 5^P B Ti&^!e5 



* < *^K:»»-LttV^*-S'Ctt^ ? n □ * 0. 1 

^yJS-13Q.-^ - 427, 0 0 0 rpffl t5 ^ PbI 
^iS^^^^^Sl^ 0. 0 lM^T© flgSO«i&jfjD& 

m£DN7--fe*I 50paa'10w/»£RN7 

- A 2 5 ^*«--9-vr;ucJtin7Lfe. Cttt)^ 
3 0 t 1 S$PaT>f y + jL^-hb. L**fft 
NaC£ 1. 4 6 g * JD . ** (Z * ^ C 98 K $ -ti: fe . 

3 0^p H TiK±-c^c>f y + i-^ - h 
Lfc. ft^Tx ?^SIffl^^iH^^-< v ^ y J S 

- 1 3 a - ^ - 43 10,000 rp« T 1 0 &13lO&fo 
^Sl^ck *) ^i4>fe. i8***yr^^&«*, 
*±S*C * 9 v ^ X (Carbowax) PEG 

8 0 0 0 C * V X ^ u y ^ U 3 - )U 2 0 0 0 . 7 
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* y-> + — V^xy 7-474 v^ifc (Fisher 
Scientific Co.) ) 3. 5 g * i£ B? £ -ti: fc . PEC 
££Tx 7 t - *>*5ISf5£ 4 r LTtfcPS 
SB. 7 r - *5H9*a/fc#HlK:<fc 0 ft 
«> fc . liti«^4 tt;l!^ti/;^v^yJ s 

- 1 3 d - $ - 4" 10,000 rpm T 1 0 #fiaiS*l># 

v h * 0. 1 M h V X - HC £ (pH 7. 9 ) x 0. 3 M 
NaC £ &D* 1 mrt E DT A 2 5 0 M CPIfiSls 
1/3^480. 5 M EDTA1 2. 5 P £ £ flD * T x 
•9- y 7*/l/* Cgl^T * l*-~*T©iEK&MgH£* 
HL£**:. 7 7 - ^SR9*±E«»«+ 6 7 r 

& x 1 0HSDSSM*4tvriK:ll0?Lx *>■ 

is*»7**, 7 7- ^aai^&DNA*tt'ih- 

& T x 7r-'>l^JJ[{lJ$n/;DNA^7x 



JS IB ¥2-35085 (31) 

. - (2 4 : 1) T 3 Is] ft & L x 1/1 0 & S © 
3M NaOAc(pH7.5) R t>' 2 ^ S © ft * X ^ y 

Sa^BT 2 0 »Hoa*6»Sc <*: *> ftttfc. a 
I* D N A ^ 0. 3 M 'K0Ac3 0 0 // £ C^igj^L, 

HL> D N A £±52©<fc o ttS^BCJ: 
«>/■:. DN-A^l/v FJt70Hi^-fl/Tft# 
L x (JSLsJ^BMJ^-flci <pH 7. 6 ) x I 
«M EDTA(pH8. 0)*#TE»«*10 0 

MClBSl/fc. * * y 7* ;u + c £ \t * D n a 

2 6 on.T^^^^^tc^^sjg^/c. 

rgtl 1 ^D-y^^0 C DNA^f yt- hOffi 

m 

nfcW 7 © r g t 1 lS0!^i77-->'l 0-20 
^ g (&** D N A ?jg& 0. 2 ^ g/M n * 5 OraH 
NaC £ / i 0 0 *H h y XII C £ (pH7. 5 ) /5b« 



MgC £ , & ft * J^jfolS&T&Ej 3 Eco R I ( 8 0 U 
/ fj £ ; -;->l y*' - • 7yAU) ~C ^ £ C 
« Lfc. 5JS*5«iB*l«©«**fflt*T3 It 
T 4 1#ISMt fc. SjES^fiS^*- 3 M ( P H5. 6) Br 
SSiSift l / l 0 ^a©r^JijDC «k t 0. 3 Mft^t 
h Ut:^SiiL^ x ^ y - ;u 2. s <s s a -c at » 

-7 0tT2 0SH»»ts 4 *c T 1 5 # 
13 15*. 000 xgOift/C^MC J; 9 ft 26 fc. U v h 
^TE (pH 7. 5 © 1 0 mM h 'J XHC £ / 0. 1 mM 
E D T A ) 3 0 M £ ICS ?fi L/ x g^txf *>" $ -fc * 

truA'i/-r^ 7* i % y a a - * ® y & ± 

4 - h£-&©tj£v&&| (1 5 hr/ 

-f y*- h ©»35««*«^H8TTffl»jeftK: J: 
*> HI E L fc . T#n-^yn/*cDNA-fy9-- 
r©M0gT^7-fXL> NA - 4 5lfr ( *> ^ U 

cDNA-fv-9--h;£--9-yr>f v " 
(sandwiching) Lfc. & ^ T , >f y if - h£NA 
- 4 5 te-fcT*Stac«Cffr L/C. »7», 



(iS^S^S) x 1 M NaC^^^/j:4|gl2 S 0 
MiSClv'-y F;i/7 (Eppendorf)ttK A *l 
/t . DNA*7 0rT3l*|3I^ttTR^&iStfi$ 

-tt-x 7k®M&m%u^ mm^ffim 2 s o # * 

^TWflsrn -fe x*«iSLfc, 2^©#«M 

I 5 0 0 M) 4TCC?&aiUfc.^» 

fttt?*4tT 1 0 ^Tal-C & 15. 000 xg<D& 

y-^UT2[Hlx 7*y-;u/^nn*;i/A/-fv 
T5/l/T/U3-;u (25 : 24 : 1) T 2 0 & 
^DD*/K/-f 77S;i/7;i/3-il/ (24 : 1 ) 
T 2 H }* as U . DNA* (±ge©ck-?tx:) 0. 3 
MftKt MJn/E t OHTilb***, 10% 
E t OHt2 0iJfe^l, SS^Lx TE25MC 
«?SLx 2 6 On H OR*fl6^^3EttUfc. 

rgtl 1 7^7'i-^ & m?8 $ tl/c c D N A * 
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o - v <ni&mtti£ 

I1^80DNA-f ^-^^ A # (S06 \ 
SPK S067) . B 0 (S09. S O 2 4 . 
S07 \ S01')x C » ( S P 5 4 n SP 
59) s HS (S03 I K S 0 2 2 1 , SO 
2 3 1) aO'Fl^ (S02 1 6) 0 ft^ G*J 7 r - 
•>* 0 n - V h U/c. 7r-'>'Oif-K 
^■fe^^*- V * - ■ 7>-KrfrP.S©7*77>$ K * 

jlttW 1 2fCheY^^-p JC2 6 4 (C 

HK HJfetftfl 2 EB©7;u* y »Hfc*J8ir*T 
DNA****»£>»BLfc. 1 0 bH h 'J XII C £ 
<pll8. 0) . Inn EDTA (pH 8. 0 ) OlDN 

Jftffitt 5 o // <+«#/iiiB*^«^K: < k*)W!Sifi 

U /c ♦ & 7? . D N A * y 7" ^ £ . cDNAWV 
if-h©****- (cutter) Xtt3Mv^-T£> 



» 153^2-35085 "(32) 

U' T - -if • y -9- - • 7*"7 M)-X 

fc. ^mSf^^Sffti. #C$3ii#©Jg^C&l>*T 
ft fc . assio*y^-**;o-yi:o^ 

TiSJXL, lftiaitiS^w^^ttBi^r 7 x ^ k© 

7 *V y h £ 1 K7* # n-xy;u±-C«»*ffllfl' 
iSILv — V^-bT(^I$CBfr$^l^ D N A — 
*-<fc©Jfc«tz<k>) 4 >-fX7)-#l>fc. ift m tt - 7 
7 y h*-f Xf-i7acf^*n©-<^^-MH 
0 tt £ -f yf'l * * * r * x SI PB ift EI tit 7' n 

***i:*^Tx T T © r - £ iitiS^t^ 

i o 

CheY - ANF/n ^ K©ti?J& 

KSC1N - ( 7 v h A N F - 
2 6) ffiO^ir^S K * P SCN17*77>^ 



Kt>£i# fc. pSCNir?^^ Kttfilft RASl 
^yA^fSC 1N©N*9 1 6 575/^ffl© 
SB IS % S 7* -7 X 5 K T & o T . 7* > ^ X h v * - 
^ + - . SB 3 1 3^x £7 0 0 - 7 0 3 1 , 1985 
^£iS$Sc£*lTt>*. 7" 7 X * K p S C 1 N (I 

/i g > £Acci-£5t£c9J8frL. ^s^^^na® 

D N A M U > 7 - -fe" I A 7 7 ^* > y h (^-^ 
* >; > 7 - -fe* ) "CtlEl/fc. ^IjJiANFiSiE?^ 
Ddcl RC/HincntCct^p ANF - l^ffirtCJ:^ 

*asa^ i o 4b P 77^'^ v & 

fcliftfcpSClNC8*J*s 3 y fcTT- y h 

JM i 0 5IBW*»Ke****fcacjfi^fc. 
7 y fc* <> y yfiftts n--£iigj/«C;MJ :/ * * U- 
h* T X ^ y - - V 7 L it . /n^'J y K»* 
n^-©SDS}*ai«!* 1 5 M K r WHS 

at * h y $ a # y 7 ^ y ;i/ 7 § K y ^ (sds- 

PACE) -hT^&tftSdKltt L*>*&?-?>> 



*i^cJ:^TiaA^ y 4* S © £ & Co ^ r IJ3 

ANFillc^^pSCNir^^ £pLCl 
-2 8 7* 7 X5 K Kl |£ L fc . 7*77.5 F p L C 1 
- 2 8 tt^^Chet^a y^t^^co^ E I & 5fe 
7*7X5KT*t»T. 'V 1* 7 £ ^ + - 7* A" • 
* 7 • * 7- V * Q £>' - . ^1 60^. ^36- 
4 1 1 9 8 5^^S2«i$nTt>^. CheY& 

CfC DE ZifilE^^^Che^-ia y h 

^p LC I - 2 8?V£BaiiH I - H i nd AT 7 7 ^ 
> y h i bT^Idi Us B an H I - H ind IK 
P U C 1 3 < P L /« 4 * >r 5- * ;u X ) * C IS & ^ 

7 , ^n--y^t, pUCl 3-CheY- 
CheZ*H/c. pUCl 3 - CheY-CheZt)^ 
©fcm^Kfc^SSSJM 1 0 5 * n - y tt. pUC 

.fc^TCheYitf Che2#'J-!rf 
CheY- (7-y f-ANF — 2 6) nt ffl ^ ^ 7* 
77s5 K^1t^t"-&fci*. p UC 1 3 - C he Y — 
CheZ^CheYn - K««rtSB©*— ©Pst I SB 
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ft&tf*?ACheDNA©3 'IfflpUCl 3 # 'J 
'i — OS ma I ®fatZ£^XWWLtc. 

pU Cl 3 ^ -RO'CheYON^SiS 1 0 0££ 
gC-?^T:i-KT*DNA£^A,/,:\ & £ ft £ 
3 kb PstI-SiaI77^yhtpSCNl 
-(•7vbANF-26)©160b P PstI - 
Hindffl77^> y hiI^^$^/;A<, Lft\t 
Met- (7vhANF-2 6) CO^T3-a 

©#HKR A S 1 5 0 bp££-A,T^ *. 25 6 
^IIIJMI 0 5^±t22^©77^> 
^ h*#tS*i8**-c*Stl£»* -frte. DNA^ 
7 y fc* S/ 'J y»tt* n - (S-WStfciL 
T) »HtLfc, Kfraa>^a-ytt EcoRi-Psti 

sjBtt 1 6 obpaft?77^> ^ h *> 

- y 7* a v h^ffiCi»J AN F^r* K*5ftSt 



»IJB¥ 2-35085" (33) 

l l 

7'5X3KpJC2B4 ©ftfiS 

^ffigtftf 1 0^^©CheY-ANF77X$ K * 
mU'p JC 2 2 0 c'jEftL. *n*i«* (Z 

2E L T $fe 1$ p J C 2 6 4 7* 7 X 5 K £ ft $ L 
fc. CheY-ANP^p JC 2 2 0 «»t4/c 
# s CheY-ANFr^U'DNAUM* 
i^^i 2 0 0 £ © P H 7. 8 © 2 5 «HMJXIIC£ > 
5 0 ibM NaC £ N I 0 mM MgC £ * % l«M->'f tXU 
4 h - -W'&CM 0 0 J» g/i<*I»7^y ^ 
t^HindDI ( 4 y # - ir ■> 9 • *< <{ it 7~ 9 J o 

^ - X4fc) 2 0 3 7tT-f y+a's'- 

H/:. 15#iaKT* 5 0 * £ SP5) v £pH 8. 0 CO 
0. 5 M Na-EDTA2/i£^tft:^tTx ^0 
ISr*#lL.$-£fc. ^tyrJH 5 0ng£8 9 riH h 
»J X . 8 9hH*9Hn 2 mM EDTA (TBE) 
Belt 0. 5 jti g /■ £ lit! <y $ 0. 7 % 

(w/v) > - 7* -5 - 2 7 # o - 7s (FMC) 

^7*7^5 HJs 3 6 5 n^T' S K L, fc ifl & £ 



Xhol 9J»fCheY-ANFiHB^t:&fi[|i-4^y 

23 *) tb Us 6 5 r T?8ltt$*. 

3 7 t © 0. 2 M NaC £ „ pH 7. 2 © 1 0 «H MJ X 
HC£. 1 mM EDTA (SSKA) 1 0 fg § fi X 
SULfc. DNA^Mit (gravity flow) Cj; 
»)NACS7 , L'A , v^ (Prepac) * - MJ v 

(^Urn-^-V'f^'J-X) B R L 
C&^S-tK SHitt A 1 0 m£ 

C J; 0 ISS tt D " ( 2 M NaC £ ^ pH 7. 2 © 1 0 mM h 
•JXHCK 1 mM EDTA) 0. 5«£T?£itt£-fr 

fc . M^x^y«-;i/im£^*7A7Sa3?RK:J!in^ 
fc. -9- y 7*;i/£&£ Lx fl» 
M-f y * » *<- h 4 r 12.000 xgT 1 5 #H 
-bS*£*x* y r tt^ig5^70 
Hi^y-7P0. 5»iT*»L. «Ett*Lfc. 
TE (pH 7. 4 © 1 OoH 'J X - HCK I nH EDTA) 
+ K**Wv D N A^g^JULX* 

$ x * v r « £ % hp 5 7 a - * r u - r m 



£ £ *) $j £ L (7-7 r -( ^ ? □ - ^. 

X^'ilSlT-iTJK 3 — ;i/ K * X 7" 'J *s • 
a-a-. 7 #5MJ- x 1 9 8 2 ^.^468 
-4691) . 

18^7X5 FDNA0*«t; d A T P v 
dCTP> dCTP&tfTTP^2 OMv 6 0 
mM NaC £ . p!l 7. 5 © 6 mM h V X HC £ . 6 mM MgC £ , . 
1 B H->*^tX 1/^ h-;i/it/t:DNA^'J > 7' 
-fef I * (^M) 7 7 f ^ y h 2 2. 5fji H 
y*'-7y/NU) £*f£|£££!&l2 5 * £ 
+ I 5 r T 2 Pal 3 0 ng £ 4 y * ~c - 
iCd;^?^ UliS-tfc. £ Jfc £ ** 7 <* . 

DNA^7iy-;i//^an*;ui,}||||ij < ^ ~ 7 
:r X £ > ftjgfix ^ 4 5 8-4 5 91) fcttx^ 
^ ~ iU«t» ("7^7 -r * X giigg. 3$ 4 6 II) 

BaoHI'JV^ - (d - GGCATCCC - M y 
- - t y /\ -{ ) 12. 5 ju g £pH 7. 4 © 5 0 mM h 
V XHC £ . 1 0 mM MgC £ , * 5 mil V * it X U 4 h 
500/iM ATP&Cfd 0 ACiOP- 
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S, P-ATP(77-^A S 5 0 0 OCi/«mo£, 
1 0 mCi / ra £ ) 4 0 v £ 4> 3 7t 

■C 3 OdTBlT 4#'J 7^ I/tf K*t-t* ( 7 7 
-> ~T ) 4 0 ijiffiK <fc *) * * * 'J L tc . K 

■**>#lkS-<K 'J ^*-*UH»fiT-2 OtT 

7' 7 y r K«r ^ X * K D N A 6. 6 

0 < c i8 ft? L . * * * ■! 71/ ft B an H I v y * - 

1 2 5 ng„ pH 7. 5 © 6. 6 nM h y X - HC £ . 6. 6 mM 
MgC£z . 1 art A T P . 1 0 nM->* f- Or X U -f h 

-^&cft4dna y^?y 

fau7 7'^) o, o o 2 s *tt* : s-fij*sftio 

^ £ fciMZft Ltz . 4 r t l 8 B£ TbI -f y * * *< - h 

1 0 liK (BRL) 1 0 0//£^JEjn>L/c. «BBS 
©)BStc»*B R LlSSilcttv^f , fc. 1 1© 
T y t > y yfitttnn^-^^y^'A^iSjKL.. 
** *t y t: ->"y y l o o >u g /m & £-*r l b 7' 

-fay (broth) iff ft Igfife (7^7rU^ 



fSBB^P 2-35085 (34) 

SniKllSll-rsfcftKlffl^fc. 3 7 r T - ?£ *B 
» » * 7' 7 X $ K 5 i M Bft * T -f ^ * - * a f 

* & - . * $ u 4 v >7 • 7 i/ v X H - 
^*N^9^.m2989-2998Mx 1981 
^ ( Ish-Horowicz and Burke, Nucleic Acids 
Research 9:2989-2998 (1981) ) T 11 W. £ *l T H 

* J; 5 Cfls/S Ufc. 

P J C2 2 OU^^/:^©/?^ K 
tt^n *-^-«£ H ind]][»ffiK: Ba.H I y y* 
-*tLT^4ii^«WLfc. C 0 7* 7 X * K 

P J C 2 2 0 7" 7 ^ $ K*5 OiH NaC £ „ P H 
7,401 OBHMJ^-HCi, 1 Onil MgSO,&tf 1 
■ H X H h-^^-*T««5 0M^3 7/C 

T' 1 H$ IbI K ;b tc & H i nd HI < *< - y y # v y /\ 

-f .A ) 5 0*ffitOp.J"C 2 2 0 DNA1 Om 
©^JilrtU^Tp JC2 6 ir^S KCSSftt 
fc. y * ji ^ £ © S S 2. 5 M £ T»II*. . 



KLfc. & s Hindl^JlrDN A^d ATP& 
d G T P * 2 0 M M . 6 0 mM NaC £ ^ pH 7. 5 © 
6 art h y X - HC £ . 6 mM MgC £ , sfc C 1 nM CP 

7--fe'io^7 7 ^/yh < - y y # — *7y 
^U}.5*ttT8»»C)|JEL % I^t3 0 # 

fal 4 y * * -< - h L tz . -y- y 7* ;u ^ 7 a: y - ;u / 

a - ~ y 2\ I^7^ a 7;i,, 3 — ;u K X 7" 'J 
y ^ /\ - vn* - 7*7 h'J-s 1 9 8 2 T IB ffl 

D N A&7fc£$$fl?L/N £**3gS 2 0 u £ ^ 0. 3 
M NaC £ . pH 4. 6 © 3 0 h y t) A &tf 

4. 5 mM ZnC £ « C$gff L fc. S U^7-t' 
(BRL) 5mtt*JlOx.rg£!|$j£3 7 , CT3 0 
#[hW y+A^ — hL/c» « Bf * P H 8. 0 O -0. 5 M • 
EDTA 1 // g^^JDfrl^^T^ih^-t**^ D N A 
7x;-;i//^BD*A/ittinu x ^ / - ;u ft 
^^•t*:A:. S I U7"t'MlDN A^, 100 



rail NaC £ > pH 7. 4 0 5 0 nM h 'J X - HC £ & 1 0 
n>M MgS0 4^^Jg9i?g[ 5 0 ^ £ + 3 7 tT3 0 ^ Tal 
EcoRi ( ^ a - >f y ? 7 y K * 7 7' X) 8 0 
^faT^JBfLfc. D N A £_tgfi© J; 9 tCg^^T V 

TTP£D#^T^t>dGTP&^d C T P © 
STT DNA#'J>7-t" I <D*75^> yhtC 

C © D N A 1 0 0 ng£ P H 7. 5 © 6 6nHh'JX- 
II C £ x 6. 6 art MgC £ , . 1 0 mrt ^ it X U >f K- 
l«rt ATPJt^T 4 D N A 'J ^ - f (-^ 

- -f y ^' 7 y K/nW ^ 7 7'X) 4 0 0 Hi^fi 

?«1 0^/£^4TCT2 4 W H ^ ^ T »2f ^ * * fc . 

^ y y h j m 1 0 $mm Cxh7 

^ i y (Stratagen) ) 10 0/i££J^Sfc|ft£ 

7 y ^ ^ y y»tt»jfi£»*tt, >-yy 

(rtason)^^ ^ -f y 7 A X (Williams) . " ^SE 



-604- 



^ < 7* U y YmWL : H 15 ft 7 7- n B.D. ^ 

-/X ( B . D . Hanes) & tfS. J. t y V X (S. J. 
Higgens)iSH. IRLri/A ( 1 9 8 H) S 
1 1 3 - L 3 7H©ffl-»fl*j#fc*jaiA. 7*n-7' 

d (CCCAAGAATTCACTGG) T 3 v ^ - 4 7' V 

v K ^flSc C «k *) X £ 'J - - y U fc . P J C 264 
U***lfcl*5(DA^') v K ft a n - - it x 
W PB iS H c he Y a ft =? <D 3 ' 

$ii $ U fc . 

CheY-ANFs^bOp J C 2 6 4 Oft/ftffi tt 
» 7 BIT WHft LT*$*LT*? *» . PJC2 6 4 
©1MPRttiaa:»BlI-e^$*iTtr^4. 
%*feflil 1 2 

cDNA|?Aft©P JC2 6 4^0-9-7*^0-.=- 

y 

XtSiMt lTH&tlfcp JC 2 6 4 20/ig 
8 Tge«LfeJRj£*»*ttffl U EcoRI 



K EtoH T 2 T E 5 0 M £ C«S£-ti: 

2 6 0 n«T3£« Lit. 
P J C 2 6 4 *a«lttC L*X77^--b"fea 
U ft EcoRI ft 1 0 Ong^ $ ijtc S 6™M h 'i X - 
HC £ . pH 7. 6 . 5 «M MgC £ z . 5nH->'f tXU-i 
h - ^ N UH ATPfr&tt4SlSaSit2 0 
A/ « * "C H * VI/ g <D y JH»S 7 -f > 'J 7 x * 5 
c D N A If A* £ fi£ L fc. T 4 D N A 'J - -fe' 
(i*--! y/7^K^-(*7^;, 2 0 0- 

4 0 0 u / v £ ) tmmir * £££131 

UtTl 2-1 6Btr B 1J3tltA:. 

(D2 X YTfflgiSife (1 £ S $ /\' * h Mj / h y 
1 6 g/8|l + ^ 1 0 g / NaC £ 5 g > £ Bg 

5 J M 8 3 ©1-3 o^ - ifig^N 6 0 0 n«K 

&tt*#3*&JK0. 6clti^T3 7 r-eiftL< 
1B#LJCC# MB* 1 0 0 OxgCOiS 

4>4HBc 4 r T 5 #Wlfrit * z t tz cfc *? ft*. 50 
*Mig?B CaCfi, «#t;HS[%«o '/j^lci^ s^k: 
S»$*fc. 2 0 #[Blit»L* *fflB 



W SI ¥2-35085 (35) 

EtoH?2HIS»Ls 4 3 /i £ ZtCK 1 0 x 

C I P fSffift (0.5MMU-HCK pH9. 0 x 

1 0 nM HgC £ 2 v 1 mrt ZnC£t s 1 0 m M X /I/ 5 
*>' y ) 5 v £ $ -fr fc . EcoRI 5 ' - 

y K S £ ft 0 > US 7 ;i/ A t; f£ * x 7 r * ~ 

(Ooehriwger-Wannheim) THti U fc. 18 3? (I 9 
U//iO l^£^JtlD^S:££3 7lCT3 0^rHl 

uatt $ * a 2 * a © i /i £ ^ [si pal m *. it • 

m%fr 4 2. 5 p £ . 2 OXKf ^^KUtt h 'i ^ 

1 (SDS) 2.5Ma 10XSTE (10 0 «M 
h 'J * - HC £ . pK 8. 0 / 1 M NaC £ / 1 0 bM 
EDTA) 10*££j[jn;L£C££c£9£j£*# 
it*** 6 8 r T' 1 5 #Mftl» Ufc. fc^TEJE 

iS^ift*7xy - / 9 d n * ;u a / -f v 7 $ ^ 

7 ;u 3 - ;u (4 8 : 48 : 2) T 2 [°K 0 o n * 
;i/A/-<y7$;i/7;U3^- > ru (2 4 : 1) H 2 B3 
Jfidi Lx 5 $MHI 1 0 0 0 xg-c?&/l># 

2 5 (MtK) oicc^^iEEcaiiBS-ttfc (xt: 
y-h 5 A) . *t^T«li£fflJ;5c:a:«R$-fr. 7 0 



ttRft* 5 0 «M$c@| CaC £ t 0 1 / 10S S tC $1 

frcfiiS-frfc. i*: c> -e ^ Bffi S £ 4 r -c 1 6 

- 2 4 ftlSIIEttt 

i$IS^J55?g^^2 0 fj S. %%LmT E 8 0 ^ ££ 

#OlfCCjtm^v 4 0 #H*±CH^. C©^42 

X$ KSt^CD/c^trS 0»s/£©iSi£T7yt:*> 
'J ^£^C* 2 X Y -T2S2:¥&C&* 

AMP (fiP^TVtf^'J 5 0«/£T^t; 

2 X YTtStfe) 5>£*»«r*rt:«>fc:# — no 
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— - ffl L > Ztit> 0>t%3&mZ 3 7 -CT-^iJfc 
L < S*U«^cbi»5i$HJ:fc. ««SAl.5il 

» *) * 4 V "CjlfiBL-. itte^£#<t LTftffl L/c. 
ttBttBfc-b®«*ft*ft3l ilftft*5 OmM*' 
;u 3 - * 1 0 m« EDTA, 2 5 nM h 'J * - IIC £ 
( pll 8. 0 ) 4o»n«- , 'J'/^-A©JfL<«BL 
fcV&9»* 1 0 0 m & CttEIS-frTfiiES-frfc. 

N Na OH SLO ! l«SDS^&tt*efL<8ISLfc 

# £1 2 0 0 n **#*©»CiD*.* & C L T 

»^j^t:a* L> . *k: 5 fl-HIB^fc. 

C5M»tt*»J$i6n*. iKS^eSE 1. 1 5 ■ « * II 

©^2.8 5 *^ti-»L < mm Lfc»ais8*i5o 

* * * »i a. fc . rt*»*««Sffl^-c«^^K:« 
^U. C Oifc&m**.? 5 ^TaTRriS L fc. x * *< 
y K^7 5a/L*«T 4 r T 1 0 # R3 3t * £ 

na*;K/-f 775;i/7^3-/l/ (25 : 



P st I ft 2 0 a s. v H£* t/ 1 0 0 art NaC £ . 

1 0 art h V X - HC £ ( P H 7. 5 ) Rtfl 0 »H MgC £ , 
^ <5> + 3 7 r t 6 0 #Ptfgj» Lfc. M 

£3? Ltz. 

7 A / 'J 7 - CheYgjj^^ y ^' ^ g CD iB ^ 

t* 7 *✓ f > \) y (5 0 jtf g/»0 *^t'2XYT 

(i £29 mj r r/ i 6gx n a x * x i ogx 
NaCje i o g) t & . 7 y fc' •> 'J y * # tr 

2 XYT 5 0 On££t$&-f**:«>K-&i3«* 
tt JB L fc . *S £ £■ 3 7 r t 31ft L tt 4> + PhI *f » 
« SI *< (A5 5 Oj^O. 5) car^sTiia**, 
C ©jS"C I PTG^I^iSStl 0 0 m £ t an* 
fc . «**3 7r'THK:3-'4^PJ|ifiSl$**T 

P B ST l 0*»Lfc»ttB*i8^#jBlT«i6. 



31 BB ¥-2-35085 (36) 

24 : 1) Tl®}4dJUfc. r^U'DNAi 
^iBSi4RNA^Ii&0 1 0 0 %X ? J 

affl-e5»p«iia^»aLT««»a:Bfc*7 o^x 

t^»8ttB**l«iS5 DNase - MM RNase 
2 0jig**t/TE5 0/*«CCffiS$-fr* 37r 
T 1 5-3 0»rBiaBLTtfflllSttRNA*attl!fe 
iUc. 0*i£©7»J:J-h£5 OmH 

NaC £ . 1 0 ObUU-HC£ (pH 7. 5 ) . 5 «M 
rtgC £ M frbte h + 3 7*60 EcoRI 

(ft 2 Oi- v h) T5££K^gffL/c. #JPg&3? 
£l££j£^£7;*'n-xy;i,^&ft£AK^T# 
MLTig3/«c*fA#£#t/7*5*$ K * H JE L fc . 

7 * $ K€$2fMR»S (ffl# Pat I ) TSJ&ff L 
T { i ) j»A*«D*-a?fi)*j4<r7X$ KF*3C 
t*#l4Cri:^*a$n ( ii ) fii^T-D^-^- 

cra LtjfA«j d n a ®ffira*<ssii $ :n 

ftU RNase - *fl ft S ;ll fc » ■ »» CD g *) © 4 0 



L fcB5*BllfctK%l*»aiE ly. 3 0«Hh 'J A-BC£^ 
pH8. 0. 5 0 art EDTARCJ I .liol17x-/Mf 
n>xju&s*n,7Ji'**) K ( tt W A ) 1 0 m £ tz 

{U^j^y H3-;M) *{*fflLT«-EI3#Rfl-C2 
HBStftftSLfc. &#&&g!fel£27000 xgT45 
»H4t7j^»BlT#Sftl/fe. ±&*&tt 

o. i **w/v h »; h y x i o o a l o 

* * T&frLtz. KS***»*T3 0 tfPalStf 
U fc» 27.000xg T 4 5 4MB! 4 tTa^*»Ufc. 

«9 (Pi ) *»««A-C 2 »«**T 

fc« fetP$% (Pr ) ^ l o Onn->*f-txt/>f 

•«K J»?®7ft^ 5 0 r T 2 J^PbTSS L/c. «S?8[^ 
7Mj^^Tl 0 n £ iZfe^L , 27.000xg T* 4 5 
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ft 3 Jb&*&*m>3c Lit. hu= 
a^as**- * lt^ 2 3 jl®* 

S O 6 - CheY^I A\KW) tt » 1 % 

« 2 &tf 2B 3 ±S*«T ji^iiJ **ifc. £*i*ia 

J; ^TS 3 ±a*«*&HM3 0. 0 2 5 M 

b l ) X - HC I . P H 8. 5 s 8MK^T'¥Sri:L/c h 
'IXTM^M-DEAE (LKB) * ? 2* (5 

■ O tHSLfc. « 3 JLB***>& * jr 

1 2 2 a £ &&*±SZ®ifi?fc 1 0 0 » & C 
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A 6 

10 20 30 40 50 

* * * « # 

T TTA TTC CTT CGA TGC CTC GCG GCG TTG TTC ATC ATC TTC ATC ACC ACG CGC CTT CTC 
Leu Phe Leu Arg Cys Leu Ala Ala Uu Phe He Bet Phe He Thr Arg Arg Leu Leu 

10 

60 70 80 90 100 110 

* » * m * « 

CTC CTC CGA TTC ACC CTT CCT ACC CTC CTT TGC TGC TGC ACC ACC AGC ANG TGC TCC 
Leu Leu Arg Phe Thr Val Pro Thr Val Leu Cys Cys Cys Ser Ser Ser XXX Cys Ser 
20 30 

120 130 140 150 160 

• * • * * 

TCC ANG NAG AGC GCC GCG GCA CCA GAA GCA CCA CCA GCA CCA GCT CG 

Ser XXX XXX Ser Ala Gly Ala Ala Glu Ala Ala Ala Ala Ala Ala 
40 50 
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61 CTCCCGCCTC TTCGCACCAG CAGTGCAGCG CGAGGGCAAC GCTGGGAAGA ACTCGTCAAG 
121 ACCAACTACC AAATTGAAGT CCCCCAGGAA GACGCAACCT CCATTTCAGT GGATTGCGAC 
181 GAGGCGCAGA CTCTCCGGCA CCCGGTCGTC CACGGCCGCG C 
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£ 9 

10 20 30 40 50 

* * » « • 

C CCG GAA TCC CCA GAC ACT GCT GAG ATC CGC GTG CCC GTG CCC GCC ACT GTG GTC GTG 
Ala Glu Scr Ala Asp Thr Ala GIu He Arg Val Pro Val Gly Ala Thr Val Val Val 

10 

60 70 80 90 100 110 

* * • • • « 

CGC CTT CAG AGC GTT GCC GCC TAC AGG CCA GTG TTG GTG AGT GCC CAG ACT CCG CCT 
Arg Leu Gin Ser Val Gly Gly Tyr Arg Pro Val Leo Val Scr Ala Gin Scr Gly Ala 
20 30 

120 130 140 150 

* * * • 

GTG GCC CTC TCC GAG CTT TCC CAG GCT TCC CCC AGT TCG GCC 

Val Gly Leu Ser Glu Leu Ser Gin Ala Ser Pro Ser Ser Ala 
« 50 



3 1 HJfcfli 9 #R3. d CO 

^ n-yct^TjftG 5 0 5t ^ I/* ^ K 0*0 5 ' 

^tt3i ^ Ken4><z>(HIKIsa£?l««IPBH 
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35 10 

10 20 30 40 50 

C CTG GCC ACA GGG CTC CTG TTC GCC AAC AGC CTG CTG CCA CAT GGA TCT GTC AGA CTG 
Leu Ala Thr Gly Leu Leu Phe Ala Asa Ser Leu Leu Arg His Gly Ser Val Arg Val 

10 

60 70 80 90 100 110 

* * • • * * 

CCA CAT TCT GAA TCC AAT TCT GTG CGC GTC TCT TCC CGC CGC TCC TCA CTT CGC CAC 
Ala His Cys Gly Cys Asa Ser Val Ar« Val Ser Cys Gly Arg Cys Ser Leu Arg His 
20 30 

120 130 140 150 160 170 

* • • • • • 

GAA AGT CAA CCC CAG CCC TAT CCA AGC TGG ATT CAG AGT ATA GAA CGC CCA AAC TTC 
Glu Ser Gin Pro Gin Gly Tyr Ala Ser Trp He Gin Ser lie Gin Gly Arg Asn Phe 
40 a 
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180 
* 

AAT CCG CCA GCT C 
Asn Ala Arg Ala 
60 

£ *b C . £ n - y © 3 ' * « * & 2 8 V 
£ 1 1 

Hg?feigisrso3n g>3 ' aaa* ? u*-r- krai 

l CAATTCGGGT TATCCACATC ACGGTGGACG TCTCATTTAC CCCACGACCT ATGAACCCTC 

61 AGACCCAGCC CAGTAGGAAG CATTCATCCA TCTTGGTCTT TCCTCCCACA GACCGTGCAG 

121 GATTTCGAGG AGAGAGTGTA TCATTCCTCT CAGTGTTGGG ATGACATTCT CAGATGCGCC 

181 CATCACGTAA TCATAGCCAT TCCTGCTCCA GTCGGAACCT ATCTCCTCAC TCTGGACAGC 

241 ACCATTTCGG CGTGATACTT GAGCTTGTCA GAGATACCCA GCTGCTTCGA G 



WRIT 2-35085 (42) 

%mw§ & % me> v y * - * $ ^ * 

£ L_2_ 

1 GAATTCGGGC AGAAAACAA? TACTGAAAGA CGGAGGGAAA GTCTCTCGCC GGCAAAGTTA 

61 ACCGAACGGA CTCATTTGGA AATAGGGTCT TCCTCCCCAA ACGAATGCTG CAAATGCATC 

121 CCAA AGCGGT ACCGCGATGG ATCAGCAAGA AAAACNCCTC AGTGAAACCA TAGGACCTGA 

181 TCCCGAAGTC CCCACAGCAT GATCTATCTC TCATCGCTGC TCAGTTACCT ACTGACGCCA 

241 CACGCAACGA GTGCTTTAGT TCTACTTCTT GAGGTCTTCT ACGTGTACCC CATAGTCGAT 

301 GCTAGGGAAA CGAACAAGAC GGGCACCACG TGACGACTCG TCGATCTCAG CATGGAACCC 

361 AGCACCCCCC AGGACAGCCG TCAACGCAAC GAGTGGGACT AAACCTTCAA TGGCGCTGTC 

421 TTTGCTCACT TTCGAGATCC AGGACGTCTC GGCAGACTCG CTGACGGACT GGACCAGCTC 

481 CCAATTC 



ASJR'A, B. CMFHC»!lft«mRNAC 
SILfc. Ml-n$LZ fttti^** £/* HK^JBJR 

- > *■ *~ y m tt 3 H -. a 4 > y * m ^ Ttf « 

*f * 7* n h3-A/ltf *( Mo I. Bioche». 

ParaJitol.g 10** 3 0 5 - 3 1 8 g (1983^) 

y (kD) ;o-^S07frb©aill 
0 BfiftiSISUi»*» 2 8kD*WL. -^^10 
ftSWtt^HlTO* 2 4. 22. 1 6 & 



Ci^Tlfc, Ifcl 7 0 k0£ 2 2 kD©&l®& 
fc 35 s - / ?*iyc»at4:^tSfc. 
0H£B<z> 2 8 kDftffilSfcU 'H-n-f *> y£no5& 

cfflftftjBSC«:»r4#?»td:«3E$*L 
U fritz. ^a-yS03 1 l**6«D«ffitt©H 
Sfc&!Sitt:#^S2 8kD3r*TL. s£S©fc 
ttBCtt#^a4 8* 3 8. 33. 16. 13. 
1 2. 1 OkD***"*. JSc*»©*RWt:*tt 
tfcifc^BSttft&f^8sR£m&t* ls > ~ y * 

Ki^TS/;. 2 8 kD&&M t* 35 - 

T-^-y&tf 3 H - n -r > y cDM*^f$ffl Lfctt 

« * * ■> * hR^/Xtt^^o'/'f h ^ £ to tfc £ 

ttfcft«ttmRNAtt-*.s.7-*-7>^ * U * ^ 7 
- ^n-j^y^ ? ** 5 h V - 7 a j. 7 
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zt - ju K * 7* 'J y /n - - 7 h 'J - . 3 - 

K X 7" </ V ^ y\ - /< - . - - 3 - . 2 0 2 
K (1 9 8 2 * ) OjffiCckiy *pyyn y h & 

(Northern blot a na ] ys i s ) & £K Sch I e i che r &. If 
Schuell ftl B-l 9 1 ( 1 9 8 7 *) 
%^?ti/; ^^ 7 7 7 y K ^ n" 'J f 
- =y 9 y * 7' * ^ U -f y £ 7*>vX h * 
S & S v y v K * # - h k: s5 « $ ti tc J; 

T # fit L . AS^Q-yS 0 6 7 Cfl(l'ft« 
m R N A ti. 2. 1 5 ± 0. 1 3 4 n -< - x (kb) T 
fc 9 * Bi^D-yS07Cttl.2 3 ±0. 2 2 kb 
TJ)^ ca^n-ysP5 4& D f SP5 9CW: 
1.1 2 ± 0. 0 8 kbT £> *3 . ^LTHH^a-yso 
3 1 1CK0.9 8 ± 0. 0 7 kb T £ /c . 

ELfc. fl^BttE. ^ * 7 <Dfe?Mi£* * ■> x 
hatf/Xtt^'fo/^ h ^ IS Si t> it K *4 © # 
ffi ffi K ■> ^ i£» * MJ ( S D S ) *' i| 7 ^ 

.'J^7S Ky^flS5*B (PACE) Lfca. * 
ft M 6 "C Sfi » L fc Hi *> Fot^o-XC^L, 



ft IB ¥2-35085 (43) 

* T K ft W 6 "CElRLfciilSOfx*^ - X7' 
a v^-f y**KJ;*&i£&£tiK<fc-,T£ML*:. 
*tt,&tt±Hi UfcKW© 2 ^7cy;i/©nx^ - 

0 ' Farrell . J . Biol . Chem. %Z 5 0 .ft ^ 4007 
- 4021 M ( 1975*) OBflilCJ: T ft * •> /£ . H 
*©SttK:«r SK*tt. H ft 9'J 2 & D 1 6 



* 1 3 



p I ti 99 m £ *i « ^ fc . 



a 

A 
B 



c 

H 



k m. ft 

2 a — y 

$06. S067 
S07 



SP54, SP59 
S0311 



S0216 



(kD) 
24 

27-28 
22, 19, 18, 14. 
12, 9, 6 

21-22 
28, 18 
27, 24. 23, 17. 
U. 12. 9 

26-29 



3.65 
5.1-6.3 



n. d. 
6.65 



n.d. 



«»«BftfiWttx SDS-PAGE±tC2 7 
-2 8 kDOttft-a» t UT«a**"*> 

l»4iB*5#i4a^/OFil/T5*J*i4, 2 7 
-2 8 0 ~ £ & ttpH 5. 1 -6. 3©ISiaiT^'^mm 

7" a v * A > 2' <k *) kk & £ tl tz i&$3 y V ft 



7*n^ 7 - ffl a ft H £ 5 3 ■> V C ft iR $ -ti: 

v ^»«a»f*.***jift« 1 3 T»fc»Bwa 

&;i#&£ft£Ij§!l 0 gtfttSBs 

0. 4 9« £ 1 3 *3 lfi4S*:-9§^io.. 1 2 m £ 

T£&2. 9x 1 6 B § C&fcrtS&KJ; 9 3 @ 

^ v I' 7" 7 h * 7' -f ^ * -« y > y ^ ;u u; 

7* y >r - ■> s y x d y k y a 3. 1 1 I 
( 1 9 7 8 *) <0&tt1Z£ *) mmi,tz. 

ztttmmonz^ s«*ft^o7 b^£D2 3 b bc. 
£ & 3 o n tzn&Qttmtz&K < anc^^ 

a»(D7aaa«ats wnsG>jpt£©ffimg 

£ >* g y V y & U 4 K „ Exp. Para-si tol^2 8 
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& 3 0 ~ 3 6 1 (1 9 7 0^) ®%fcK:£*)tkm 
Lit. {*c*W®tt**«l 4-1 8 IZfrs-t. 

« . 1 7 

A ^ftj£IECS067-CheY £ ft tV/c U £ •> ^ A £ tC 
SI fi) M f * 1ft fll 



( x 10- 3 ) 



5 
10 
15 



2.18 
2.57 
1.78 



* ft & ffi & 



3.41 
3.57 
3.44 



ft fin T 2-35085 (44) 

1 4 



B 23 ft ?S£ PS07-Chey £ #1 t^: 3 0 > >' A £ C W 

1- iaofeia 



( x lO- 3 ) 



ft&&£ 



10 
20 
30 



l.4l 
1.28 
I. 34 



3.00 
3.43 
3.38 



M LA 

C aft?SJ^SP54-CheY £ ffl ft 3 2 > tf -U f£ £ 



( x 10- 3 ) 



5 
10 
15 



1.71 
1.68 
1.93 



3.38 
3.00 
3.22 



£ LA 

H S!ftSEJ^S0311-CheY^^ ^ ft 3 0 i? *> J* &IZ 

ft t & m <D lfe ffll 

X*g?S^S ft&£& #ft£!SSfe 

( x 10-') 



10 2.03 2.97 

15 2.00 3.32 



M LA 

ft&&£ ffftl&SSfc 

( x 10- 3 ) 

10 1.50 2.16 

15 1.30 2.72 

20 1.25 2.89 



B> C. H &tf F 2 B a * £/ 2/ $ A 

y MS^^ftaf^^ass^^^^^^n/it^^i: 
» » * # * * . 

6 

(pmsf) *tt"j yi««ttffi4aw*S* 
<PBS) 2 0 n « 4> E . r*70 1 x 1 0 9 RS 

^W«** >x h 7* y v y v - v 

7 - It «D V - 7 * T -fe/U f <f X 7 7V 
-3 5 0 0J<{il^3y h 

a - ^ 4 ) *ttfflr * 2. 5 St 1 0 5N« 

3 0#M 27,000xg TW^BLfc. *< u * 
40»£ PBS/0. 1 »M PMSFT3I3*»Lv 
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I 



y h £ 6 0 » £ CD 5 M f T ~ V - HC £ / 0. 5 M 
h 'J * - HC £ x pll 8. 6 & *>" * 7. u A h - ;u 
4 0 0 mKSffiifiS-frfc. 2 0 X T 3 l*B8tt«»* 

?74;u^-pm-1 0. T 5 n y # ) <fc ^ T 
2 0 ■ £ k fig fiH L 3 - K (4 0 o iv ) £ Jjd 
fc. 3M h 'J ^8i*8lI?LtpH8. 6 CiWBL, 

2 o t t 6 o # ra * is t * iu * * •> > f /i/«i*i 

fT$*T fc. *t*TRfl5S£*W* 0. 0 5 M NH-HCO, 
/ 0. 1 mM ■PMSF/0.0 ZHT^'ftf MJn 
C W U T 4 8 Hf Pal iS #T L . ?'T - is y % 

±ii oia *> is it** fat k: «fc *) i&5k l/c. ft<f^t?aw 

«±a***±5£offl#> PSfl-zfiiSKl <*; *> 1 2m£ 
STiS^l/;. *^TfflWft£0. 0 5M NH,i(C0 3 . 
0. l^'M v ^ - i y h (Z«i ttereent) 3 - 12 
(Calbiochen) % 0.0 2^7 &{t+' 
Iftf $ -fr -fe 7 r £ M ^ (Sephacryl) S - 2 0 0 © 



ft BUT 2-35085 (45) 

^^tO^A (87x2. 5 on ) C ffl ffl L fc . »» 
2 5 ■ £ / H$ H T St I 2 0X4. 5™£@#£m«> 
fc. 2 8 OnmT^^^-Ls B fc£ 

H©»a**«)C $ <9*4-*tft* « a •/-< UK JUL v» a 
tz s o 7 / c he Y ^ y /< t » «: jbt f * *i V 4-' Hi Jfii 
i^lOl^xx^-yya „ ^ , y^'CJ;*) 
* - Liz. B lKffi%$vm# (4 7- 5 7) 

. 7* - L *: iS # £ #j 0. Siw^y^g/inje 
S D S y;u#0f(t 3 0kD± 3kD©m-0^I®C 

c i 9 $ * *' fit x # a •/ -f h »t Hi •» R * * 

- S O 7 - Che Y ©?!#<>: KJfcttT* 

E. ^ * 7 *fctt«Lfc B R«©*KB©ft8 
£&2H©7'a4 5-S!e>fc?8£$ 3 $ y c ft 

«R**fc»aufc^j»Bftani o // g *#ti-« 

» (&***«& 0. AH) T 2 . 9 &CK 1 6 B§C^ 



y $ £ & £ $ * 4 /I/ . /< y' K 7' v $ iff 4 2 
x ^ V / y ^ /b a y d 5/ - v r ^ v £ $ x ;u 
<y << x y -f a 7 y £ y\" 7' 'J >r - > 3 y . a 

y K y x a 3 - i II (l 978^) © &fi! k: «k 
*»BL.fc. XKffl&CFHIRffla^JKRftS© 7 

B^©2 3BlCC. 5-15xl0 3 §S^J^^c^ 

*->xh©&n*gjl-e#:£L/c. ijciiB^, 
*8l/, W HI © #1 « © a»flE * ^ 9 yyy&tfu 

K * Exp. ParasitoI^2 8&x 3 0 — 3 6 I 
(1 9 7 0 * ) ©#&Kt£oTfc£L*:. 

« T © * k: * "T - 



^ 1 9 

r *Hrfl 

( x 1Q- 3 ) 

5 1.36 3.41 

10 1.64 3.57 

15 1.54 3.44 



E. 7 **© B ft«EK*tt«1- *Sd03r£ 

«4 S O 7 - CheY^yy<^]fK:«r5aL#*ttffl 

©§W©^:>l)^2^:©^|a}?t*7^ J fcSraSlL. I 
O 7 - CheYRMTftHr*ffllC»iLfc 
•> * 4-* © jfil Yff (7' U 7* >J - K ii 5 i* (prebleed 
column) ^ffi^C l ^ttHifeiW 2 T K ^ L *: 
SIS^ffl^TSO? - CheYmHTfe^tCL/cP 
li->**"A^©BlJBL«*«fflLfc. S O 7 - CheV 

« y n y y y I gC^@^ (a-x-fT-^. 
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i - . U>/ ^. > r ) (Corthier et al. J. 
Immunol. Het.)9 66£75~79M(1984 

&;*7i*£ttLT I gG 1 5b»*->**^^ - h 
a£ v C7 x. — . <{ it J\* . -tri* (Schneidert et.al. 
J. Biol. Chem.) 3S 2 5 7 £„ 10766 - 10769 K 
(1 9 8 2 * ) ©#ffi*ttJBUT"te7rn-*- 
7* a x -f y A ( •> ^ v ) 0. 5 g C ^ L . * v 

7 ^ ^-xw - tt^tCO^T t£. 0. lM*^Bta« 

P H8. 1 . 0. 5 M NaCK 0. 0 2 % NaN 3 . 
0. 1 «« PMSFCdbH^TJbjfilxfca^WHLrt: 

fc7*U7'>J-K£5i*£iS#b*:. # 5 A £ ;*> 7 

/CheYfclififflLfc. *5A**.-7^**iliiSl 0 
mi t^^L/:^3 M NaSCHT&SI L fc. iS tfc % 
* 0. 0 5 M NlUIICOj C MIT 4 8 BliS » k fc 8fe 



»IJH 3 F2-35085 (46) 

**S Lite. £lt#J 5 0 p g©gfi@*&t#7$a5& 
4> K ® «R U . 

:®e. f- * 7 4*aftJl4W» b JSliI©ftaK 
ttffitt*jS«Wl 5cK8tteffl»iKttLfc. * 
& 2 0O7'D>f ^ - £> US K $ 3 y e ft « * 

^/:>f a; 77 -(if -(-»jiBaftasfto. 3 

* g **t;HS <*»«K 0." 4 K> * 2 . 9 &tf 

JR - 5 s ^ A y £ £ * * $ * 4 ^ * *<V Vf v 9 
iff 4 9 V 9 to 4 U J v is - , ~f v 

v 9 t> x ;u -9- -f x y f- ^ 7 a -j 9 /^H- 

> 3 y (Handbook of Experimental Immunology, 
Blackwell Scientific Pu b 1 i ca t i ons ) * n y K y 
A3-11M<1978^) 0&ftKj;oT:J3£2 

2 3BIC1 0 - 3 0 x l 0' MTMlfc&Mfr® 

S □ a 4 "C f- + u y *>" u fc . ^ -t- ^ y ^' 7 h ^ . 

U-f K (Johnson and Re id) . X 9 X £ . '< 5 •> 
t*-A/ (Exp. ParasitoI.)^2 8^. 3 0-36 



5 2_0_ 



+ u y a 4 S ft s as 

(xiq-') graft 

10 1.41 

20 1.44 

30 1.59 



3.00 
3.43 
3.38 



%mw 1 7 

7'D7-7--b'-fytk:^ - (2ng/»* 1-10 
7xfy Fnijy, 2imj/m£^yX7?> ? y. 
0. 0 0 2 m* / m £ PMSF'0. 0 4 8 m* / ■ £ ■> 

~? ±3. h *) 7 >> y 4 y t f 9 - ^ o. 0 4 8m/™* 



7 7"n^-y. 0. 0 2n*/ra£a-<^7*^y) 

9 -r - ;u £ t/ N E T tt 9i $ < 1 0 rati MJ X - 

HC £ . pH 8. 0 v I 5 0 nM NaC £ x 5 mM E D T A ) 

5. 5x1 0 1 Sm & mULQlfe^f&JfL* * '> 
X h&Zf 2. 6 x 1 0" /n£iSffiODEAE-52 
« SS X *' n if -f h^iSSt^CiCi^t?^ 
> V 77* V ^JjtR*IHaaUfc- CwTfttt 
*HIfl)2XKfHI«* ( 0. 1 25MMU- 
HC £ * pH 6. B * 4 H v/v S D S . 1 0 % v/v 2 - 

&£L/c. 3 #63 Si* + 

UTSt^ilt^ HCF 3 5J-Pfl!R«tfc. -fa 
=t y * ; - si*? tis - & 0. 0 o 2 5 9* £ T Jjn . 

-fi»yyo v r-r y © £ 3 x l 0 s AS?- 

ft tfl ISC £ * a v h C 3£ W 5 ~ 2 0 3* SDS 

-*'«J7^J^7$ k 4u ffi y /u ( 7 x y % * ^ 

^^7^221^, 6 8 0 -6. 8 4 R . 1970 
* ) ©ISSv^^^^ttfc. SDS-PACECi 
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*>ftffil,tz? ys<fM% r t* y^K Proc. Natl. 

Acad. Sci. USA I 7 6 I 4 3 5 0 - U 5 4 S 
( 1 9 7 9 ^) <D^ &IZ J; -,T^ r n-fc^n-X 

£l££\&£J]-ri3AO/c, ~ h a -fe ;u d - x ^ 'J y 

iSK % 2 0 0m£"f-9T3|El«5»Lfca..TEN 

( 5 0 mM r 'J 7s - IIC £ . I 5 OiiHaCK 
5 mrt E D T A % P H 7. 4 ) * o. 2 5 % -k' v J' V T 
2 ®BOiBW*ff ttlN fiu©£oK&?£L*:. S 
Kftv i h o-b;i/"n-^^o. 2 5 Xt'^fvacf 
OJSMMI F>X-1 0 0 *£*t; T E NtKiirtt 
T' 1 : 1 0 0 Lfcffii* ( E . f*7©BUi: 

CheYja^^y/N-^StK:WLTBfe*gLfc) 2 0 
■ i*Clftt-(ijaiLfc, 7 -f - * 0.25 
y^tfTEN2 0 Os£T5[eI&*20 
# r»1 & L tz . *S-&ta**TENs 0. 2 5 % -fr 7 

0.0 5^MJ h^Z Oa£T%-f(U: lls I 
- 7* n ^ -< yATS^7S^2 x 1 0 s cpm /m & 



7' n ^ 7 - ^ y t fc: ^ - ( 2 *r/m £ 1-10 
7 * + v r o y y . ^yx? $ >'y 

0. 0 0 2i*/ra£ PMSFs 0. QABa*/n£>> 

~? As. h I l7 ,, >y|ytt7-, o. 0 4 8 <v / 

©*^X-;u*£t/NET$ffiifc f 1 0 uM r »J X 
- IIC £ . pll 8. 0 N 1 5 0 mM NaC £ „ 5 mN E D T A ) 

4 C J; oTUtBSJ&SasSLfc. CI C T i£ » £ PI 
fi© 2 x -S^USi^ ( 0. 1 2 5MhU-HC^ 
pH 6. 8 v 4 % v/v S D S . 1 0 ^ v/v 2 - > ;U * 
T'H^-iK 2 0»^>; -&□-/!/) ttixik L 
tz. 3 #N\&BL. -\-ftlZl8im£ ft* £ T 

LiStf 3 #Po1?&& Ufc. 7'n^7xy 

-;i/7'/u-^ 0. 0 0 2 5 ^2T?jn*?*£i*te;8?- 

H J* J 7* a v 7- y ^ © # C 1 x 1 0 * >t. s}? 



» IB ¥2-35085 (47) 

tt s ja t? i i* TbI if *c7//^-to.2 s 

K-fe'S^fttfO. 0 5 H r t; ^*tt-TEN 
2 0 0 »H1 5 # Pal 2 l2l & T E N 2 0 0 m £ T 
1 5 # Pel 4 ® & L . ft if & v 7 ^ * - * B 

KWtt5)'?aft2 6 kD + 3 kD*^ L fc. 

, i>'&£Sg'ifj:fcig;k (PBS) P H 7. 6 CRrrSS L. 
/c7 << > U r^+jVvft^jBjfc**;,;* b ^ 1600 

xgT i o »paa^*« l x a y amsiitBfttc* 

P B SSlfMSU:. CO!E!B«K:|h|S 
® # ^ X t' - X £ jfe A. * * •> X h £ 2 0 Orpm T 
£Hfi&K<k -» TKi ^fc. (Dulski). 
P . S. O* ^ - -J- - (Turner) . M. X -f f 7 y -r -f 
•>*-7TX (Avian Diseases) . s& 3 2 3£ v 2 3 5 
-2 3 9 1 1 98 8 * . * « L fc * * 5/ X r £. 
* # a •> * h £iSH>#MIC <fc *) 1 6 0 0 xgT* 1 0 

#Pa1£#/c. ft^TttR** 5 0 »/U/ 
1 xPBSCSCf«SU Ufc. 
X # a £/ ^ r*#frit«**&«>iiff$-fr*|fflK: 
PBST20ift#U/!:, 16 & $ ft <^ * * •> X r 



a y X r A* 6 ?# £> ft fc fitlg * x a v h » t 3S « L s 
5-2 0 J< S D S - 'j 7 ^ 'J ^ 7 ? K 43 IE y ;u 

227^, 680-6841. 1 9 7 0 ^). 

h^b'y*£ v Proc. Natl. Acad. Sci. USA3S7 6 
^g. 4350-43541(1 979^)©^^ 

- hD-b;L/n-^^V A*ApH7. 4 + 

0. 5 % i£ v * y T 1 1$ P H T jS W U . 2 0 0 d. £ r O 
T30»»Lfc»TENaai* ( 5 0 mW h U ^ - 
HC £ . 1 5 0 mM NaC £ . 5 nil E D T A . pH 7. 4 ) 

+ 0. 2 5 X -5 y t l i# PJ| 2 0 s o jg K * ff «: 

-x$0.25}<t , 7fy&CF0.05^MJ hyx 
-1 0 0*tt'TENtlffi«T 1 : 1 0 0CS&JR 
L fc fit * (E. f^70B}/ii^Ibf E. x ^ 
7 ^ n - y S O 7 K M * t; CheYSi^^ y /< ^ 
«tC«-LTSftfi Ufc) 2 0 ■ £ tcsfiT-*«ae 
L/C. 7 -f - ^ 0. 2 5 % -f 5 ^ y CTEN 
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2 0 0 n & T 5 0 2 0 L* tt^fil* 

£ T E N 2 0 ra 2 * 0.2 5S^t*7^^> 0. 0 5% 

h'J h y T ft K L fc 1 2 5 I - rn-T-'fyAT'®^ 
ffi BE 2 x i o *cp«/b £STl^L/;. Jftfctteil 
IS 7* n f- -f yAiOflBttiiTf 1 ■* ffl<T ^ s 
*©»"7*;i/ 2 S^-ir^^y&tfO. 0 5 
HMJ h y * * t/-T E N 2 0 0 m £ T 1 5 ^ ThI 2 
0. TEN 2 0 0 b£ T 1 5^ib14 0*1* L fc. 

AR7-f tfilIti#?-Hjfr2 8 kO 

± 3 kD^^U/c. 

Hfr ft 7 x l 9 >f- * :> * h / 
■ ^ P B S * 2 O^SiSiSiLTlftBLfc. 

SM^PMS F * 0. lBMT£j«Lfc»8iii&«W 

S*ttc ^ *> * SS«ft?-*fM<tfi l 0«H7 

t T 4 5 30.000xg T jS4>#HtK: «fc *) tfc&ft 

^m^^:<htu-,i^/c. b - ft )I £ & ^ & & 

H tt R ft ^ £ 3 7C & * ^ *" * is / * to it o 



fclH^F 2-35085 (48) 

T » ffl L fc . H * C » *. tt\ zt^fe^PBS-T 3 
&l^iat5M^7ii/'y-IIC«/ 
0. 5 M h V X - IIC £ s P H 8. 6 s 6 On£C & S $ 
■fr fc . * C S. V® HI C ^* * * * U -f h - to ( D T T ) 
4 0 0 w^JSSLs S'fiT 2 4 l#M»«»*fc:.B!# 

4 t T 6 0 

1 0Btc,fc4|S*|.«jBi:j;-,T2 o b < ciSIB t 

Kfttt 6 3 0 tkT%WI Ltz. IStC3M PJ^ig 
ITpH 8. 6 CHER S»©Hfr3f 2 
#L/c*£. 5 0 bM MH<.|IC0s/ 0. 1 m« PMSF/ 

0. 0 2«7->'ftt h f i $ J* C W L X 4 8 B$ r«1 »8 W 

j£ Ufc ^ < o^CD^FS'ttftB* 4 t 7 3 0 #Rg 
30,OOOxgT&/{>#SlK: cfc o Tlife* C fc. Stf^ti 
3 0 b * *3F*5"C400 n^y/N'^H/*** 
£i/jS7C* * •> J * to it (RCSF) * 



$ ( 5 0 mM NIUHCOs/ 0. 1 K 4 v * - i? * y h 
/ 0. 1 b(1 PMSF, 0.0 2^7/lttMJHJ 
^t:l/:t7 7 ^ 'J - 2 0 0 OiJ 7 M 
(I 0 0x2c*) IzmmLtc. <&8t 6 0 iE#<5.5 

m&) zmfttz. tfcm&&vm#& s d s -page 

& £ E . r^OBl/ii^I^tE. 7- * 7 £ a 
~ y S O 7K?(|#*t/CheYJft-£* y A * H C *t 
UT&fiLfcJ^»*ttfflr4$xx*-yyn 
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